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PREFACE. 

For more than twenty years the writer taught algebra and, 
he has reason to believe, with a fair measure of success. 
During most of that time the only text book in the hands of 
the dass was a set of examples, the nucleus of this book. 
Each topic was developed in the class, not always in the same 
way, but suited, in his judgment, to the varying needs and 
capacities of the different divisions. 

To him it was a labor of love, yet it had serious draw- 
backs. One of the most serious was the time and labor con- 
sumed in dictating to the class or writing upon the board each 
succeeding lesson. And when, year after year, every new 
book was tried, only to find the same defects, the result was 
disheartening. 

No book offered a sufficient number and variety of exam- 
ples, and, apparently, no attempt was made to grade them. 
Perhaps, out of ten examples assigned, the first three would 
prove easy, but the fourth so difficult as to consume all the 
pupil's remaining time and discourage him from trying fur- 
ther. 

The first need of beginners in algebra is drill, drill, drill, 
until the ftindamental processes become as familiar to him as 
in arithmetic. Too much time spent upon problems teaches 
him to think rather than to act ; too much upon examples 
teaches him to act rather than to think. A judicious mixture 
is the only wise course. But the make-up of different classes 
causes this admixture to be an ever-varying one. How nec- 
essary, then, that each teacher should have at command ma- 
terial that is ample to supply the diverse needs of his differ- 
ent classes I This book is an attempt to supply these needs. 

V 
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It begins each topic with its simplest possible application 
to arithmetic ; it ^mishes a superabundance of easy examples 
before introducing difficult ones ; it proceeds gradually, step 
by step, to the most difficult ; this grading is the result of 
many years test with many different classes, under different 
teachers ; most of the examples are now printed for the first 
time. 

In practice it has been found possible to use these exam- 
ples, at the same time, with several large divisions of between 
thirty and forty pupils each, to assign to each division a dif- 
ferent set of examples, and to avoid the danger of a set of 
answers being handed down from class to class. 

An attempt has been made to approach each subject from 
as many standpoints and to offer as great a variety as possible. 

Some special features are the equations called for, pages 
20-28, and, also, 206, and the double set of problems, pages 
201-212, and 236-243. 

As, an example of thoroughness of treatment attention is 
called to "The Theory of Exponents," which usually pre- 
sents so much difficulty to pupils. It is hoped that the sug- 
gestions and hints given here and there throughout the text, 
and the final chapter on methods of solving equations will 
prove helpfiil to pupils. 

The writer believes that those teachers of algebra who put 
a copy of this book into the hands of each pupil will be 
saved thereby the necessity of dictating or copying examples, 
or of consulting other text books for work enough for adequate 
practice. 

The thanks of the author are due the publishers for their 
unsparing efforts to present the work in the most acceptable 
form, and especially to Miss Maud G. Leadbetter, of Rox- 
bury High School, whose painstaking trial of the examples 
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and thorough test with her classes, and whose suggestive and 
scholarly criticism have rendered this book possible. 

The author will be gratefiil for criticisms and suggestions 
and particularly for information as to any mistakes that may 
have escaped his notice. 

Charles Marsh Clay. 
RoxBUBY High School, 
Boston, Massachusetts, 
May, 1905. 
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EIGHT THOUSAND 
EXAMPLES IN ALGEBRA. 



ORAL EXERCISES: PROBLEMS. 

Note : Solve these problems, first, in the simplest way, that is, with- 
out making use of fractions. Afterwards try to solve them by letting x 
equal each of the unknown quantities required, in turn. 

1. The sum of the ages of a boy and a girl is 27 years, 
and the boy is twice as old as the girl. What is the age of 
each? 

2. A bat and a ball together cost 90 cents, and the ball 
costs five times as much as the bat. What is the cost of each ? 

3. The sum of two numbers is 96, and the greater is seven 
times the smaller. What are the numbers? 

4. A girl bought a melon and an orange for 10 cents, 
paying for the melon four times as much as for the orange. 
What was the cost of each ? 

5. John bought a blank-book and a pencil for 20 cents, 
paying three times as much for the book as for the pencil. 
What was the cost of each ? 

6. Divide 77 cents between two boys so as to give one boy 
six times as much as the other. 

7. If this class numbered forty pupils, nine times as manjr 
boys as girls, how many of each would there be? 

I I 
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8. James walked a certain distance, then rode three times 
as far on his wheel, and finished the journey on horseback, 
riding five times as far as he had walked. The whole jour- 
ney was 36 miles. How far did he go each way? 

9. If I buy pears at two cents each and the same number 
of peaches at five cents each, how many of each can I pur- 
chase for 91 cents? 

10. A farmer bought an equal number of ducks and hens 
for 60 cents each and turkeys for 90 cents each. How many 
of each did he buy for $63? 

11. I need the same number of two-cent revenue stamps 
and five-cent postage stamps. How many of each can I pur- 
chase for 63 cents ? 

12. A, B, and C have $56. A has twice as much as B, 
and C twice as much as A. How much has each ? 

13. Joe has twice as much money as Charles, and Sam has 
three times as much as they both, while all three together 
have $6. How much has each? 

14. I have three cows, together worth $150, and their 
values are as the numbers 1, 2 and 3. What are their 
respective values? 

15. A school numbers 720 pupils. The number of pupils 
in the four classes are as the numbers 1, 2, 4, and 5. How 
many pupils in each class? 

16. Divide 99 into three parts in the proportion of 2, 3, 
and 4. 

17. Three times a number added to five times the double 
of the number gives the sum of 78. What is the number ? 

18. A fish weighs 12 lbs. The body weighs as much as 
the head and the tail together, and the head weighs twice as 
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much as the tail. What is the weight of each part sepa- 
rately? 

19. Three bins hold 320 bushels of potatoes. The first 
holds three times as much as the second and the third holds 
as much as the other two. How many bushels does each 
contain? 

20. Mary bought doth at 5 cents a yard and three times 
as much ribbon at 8 cents a yard, paying 68 cents. How 
much of each did she buy ? 

21. William bought apples at 2 cents each and four times 
as many oranges at 3 cents each, paying 42 cents. How 
many of each did he buy ? 

22. K I have to ride the bicycle a certain time at 12 miles 
an hour, and walk five times as long at 3 miles an hour, to 
accomplish 81 miles, how long do I ride and how long walk ? 

23. K, by walking 6 hours and riding 4, at three times the 
speed, I accomplish 72 miles, at what rate do I walk and 
ride? 

24. A and B set out at the same time from towns 63 miles 
apart and walk toward each other, A at the rate of 3 miles 
per hour, and B, 4. How long before they meet ? 

25. A and B start from the same point and travel in oppo- 
site directions. A travels twice as fast as B. How far has 
each traveled when they are 54 miles apart ? 

26. The sum of the three angles of a triangle always equals 
180°. K two angles are equal and the third is four times 
their sum, how many degrees in each ? 

27. If one angle of a triangle is three times the second, and 
the third is twice the first, how many degrees in each ? 
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28. The sum of the angles of a quadrilateral is always 360°. 
K they are to each other as 1, 2, 3 and 4, how many degrees 
in each ? 

29. A man earned a certain sum on Monday, twice as 
much on Tuesday, three times as much on Wednesday, and 
so on until Sunday. His week's earnings were $84. How 
much did he earn Monday ? 

30. A hired a man and two boys to do a piece of work. 
To the man he paid $3 per day, to one boy $2, and to the 
other, $1. They received $108. How many weeks did they 
work? 

31. A father is five times as old as his son, and the differ- 
ence between their age is 36 years. How old is each? 

32. Divide 96 into two parts such that one shall be one 
seventh of the other. 

33. A horse and a harness are together worth $120, but 
the harness is worth only one third as much as the horse. 
What is each worth ? 

34. Divide 70 into two parts such that one shall be 20 
larger than the other. 

35. Divide 91 into two parts such that one shall be 11 
smaller than the other. 

36. Divide 81 into three parts such that the first is one 
half the second and one sixth the third. 

37. Divide 85 into two such parts that the greater divided 
by 3 shall equal the smaller divided by 2. 

38. Divide 96 into two such parts that the greater divided 
by 7 shall equal the smaller divided by 5. 
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39. What two numbers, whose difference is 7, are to each 
other as 4:6? 

40. K a certain number be multiplied by 12, and the 
product divided by 4, and 7 added to the quotient, the sum 
will be 31. What is the number? 

41. Cut a ribbon, 54 inches long, into three pieces such 
that the first shall be three times the second and the third one 
half the second. * 

42. Divide the number 66 into two such parts that the first 
shall equal two thirds the second. 

43. A's age is three halves of B's, and their united ages 
are 70 years. How old is each? 

44. Five times the smaller of two numbers is four times 
the greater, and their sum is 72. Required, the numbers. 

45. Divide $480 among three persons so that A shall have 
as much as B and C together, and B $6 as often as C $7. 

WRITTEN EXERCISES: PROBLEMS. 

To THB Student : Try first to solve each problem mentally. ' Avoid 
using fractions. 

1. There are three brothers whose ages together amount 
to 30 years and their birthdays are two years apart. What 
is the age of each? 

2. A man sold 19 bushels of oats at a certain price, and 
afterwards 11 bushels at the same rate. The second time he 
received 96 shillings less than the first. What was the price 
per bushel ? 

3. Four men, A, B, C and D, contributed $8,800 to 
found a library. B gives twice as much as A, C as much as 
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A and B together, and D as much as B and C together. 
How much did each give ? 

4. K it takes $5,600 to pay a debt, principal and interest, 
how much is each, the principal being six times the interest ? 

5. A grocer sold tea at 60 cents a pound and coffee at 30 
cents, of each the same quantity, getting for the whole $8.10. 
How much of each did he sell ? 

6. If a certain number be divided by 9, the sum of the 
divisor, dividend and quotient will be 89. What is the 
number ? 

7. What number is as much greater than 89 as its 4hird 
part is greater than 26 ? 

8. What number is that whose fifth part exceeds its sixth 
part by 6? 

9. The leaning tower of Pisa is 178 feet high, which is 9 
feet more than 13 times the distance it leans over. How far 
does it lean ? 

10. The planet Jupiter has two more moons than the planet 
Mars is known to have, and Saturn has two more than the 
other two together. In all they have 14 moons. How many 
moons has each ? 

11. At a certain election 670 persons voted for two candi- 
dates, the successftil candidate having a majority of 120. 
How many votes had each ? 

12. A, B and C have together $145. A's share is two 
thirds and B's three fourths as great as C's. What is the 
share of each ? 

13. From a cask one third ftiU of oil there leaked out 21 
gallons, when there was found to be just half the oil left. 
Required the capacity of the cask. 
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14. A father is four times as old as his son, but 6 years 
hence he will be only three times as old. What are their 
ages now ? 

15. There are three numbers, the second of which b four 
times the first, and the thiixl is twice as much as the first and 
second together. The difference between the second and third 
is 48. What are the numbers ? 

16. What number is that which, being multiplied by 7, 
and the product added to the number, the sum, product, and 
given number will together equal 80 ? 

17. If 3a; — 5 stands for 34, for what number will 12 + x 
stand? 

18. For what number will 2a; + 7 stand, if 6a; + 8 stands 
for 48? 

19. A banker paid $120 in five-dollar, two-dollar, and 
one-dollar bills, using the same number of each kind. How 
many bills of each kind did he use ? 

20. A boy has three times as many dimes as quarters and 
twice as many nickels as dimes, and in all he has 80 pieces 
of money. How many pieces of each kind has he? How 
much money has he in all ? 

21. Find three consecutive odd numbers whose sum is 69. 

22. The sum of three consecutive even numbers exceeds 
the least by 54. What are the numbers? 

23. A sum of $6 is made up of 30 coins, which are either 
quarters or dimes. How many are there of each? 

24. A man is hired for 45 days on condition that for each 
day he works he is to receive $2 and his board, but for each 
day he is idle he is to pay $1 for board. At the end he re- 
ceived $60. How many days did he work? 
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25. Suppose that your teacher assigns you these 60 prob- 
lems to solve, giving you 3 marks in your favor for every 
problem solved correctly, and one mark against you for each 
failure. How many must you solve correctly to get a credit 
of 90 marks? 

26. A girl was engaged to wash a gross of lamp chimneys 
for 2 cents each, but she was to forfeit 20 cents for each one 
she broke. She received $2. How many did she break ? 

27. A bankrupt owed A four times as much as he owed 
B, and C three times as much as he owed A. He owed D 
the difference between his debts to C and B. The amount of 
his debts to all four was $56,000. How much did he owe 
each man? 

28. John has 6 more nuts than James, but John eats 10 
while James finds 14 more. They now have together 44 nuts. 
How many has each now ? How many *had each at first ? 

29. Sam is 6 years older than Charles. In five years three 
times Sam's age will equal four times Charles*. How many 
yearg old is each ? 

30. A man's boat broke loose and drifted down stream at 
the rate of 2 miles an hour. Six hours afterwards he secured 
another boat and started after it at the rate of § miles an hour. 
In how many hours did he overtake it ? 

31. What number is to 20 increased by one fourth the num- 
ber as 2: 3? 

32. A man spent one third of his life in studpng, one fifth 
in traveling and the rest, which was 28 years, in working. 
To what age did <he live ? 

33. A post is one fifth in the mud, three sevenths in the 
water, and 13 feet above the water. How long is the post ? 
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34. What two numbers are in the ratio 3 : 4, while, if 9 be 
added to each, the sums will be to each other as 6 : 7 7 

35. Four persons. A, B, C and D, entered into partner- 
ship with a capital of $96,000. B put in three times as much 
as A, C as much as both A and B, and D as much as A, 
B and C. How much did each put in ? 

36. Twenty-seven times a certain number added to seven 
times the double of that number equals 2,993. What is the 
number? 

37. The difference between thirty-seven times a number 
and nine times the double of that number is 1,007. What is 
the number ? 

38. I buy apples at 1 cent each, oranges at 3 cents each, 
and bananas at 9 cents each, paying for the whole $1.92. 
There were three times as many apples as oranges, and half 
as many bananas as apples and oranges together. How many 
were there of each ? 

39. A mixture made of com worth 80 cents a bushel, oats 
worth 45 cents a bushel, and barley worth $1.10 a bushel, is 
worth $97.20 in all. There is twice as much com as barley, 
and twice as much oats as com and barley together. How 
much is there of each ? 

40. A gains in trade $300. B gains one half as much as 
A plus one third as much as C and C gains as much as A and 
B. What is the gain of B and C ? 

41. Two men owning a flock of sheep together agree to 
divide its value equally. A takes 72 sheep, and B takes 92 
sheep and pays A $35. What is the value of a sheep ? 

42. The fore and hind wheels of a carriage are 10 feet and 
12 feet, respectively, in circumference. How many feet will 
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the carriage Lave passed over when the fore wheel has made 
100 more revolutions than the hind wheel ? 

43. Find two numbers whose difference is 6, and such that 
seven times the greater minus five times the smaller shall equal 
156 minus nine times the sum of the numbers ? 

44. There are two numbers which are to each other as 
^ : \, but if 9 be added to each, they will be as ^ to ^. What 
are the numbers ? 

45. Four towns, A, B, C, and D, are on a straight road. 
The distance from A to D is 108 miles. The distance from 
B to C is two sevenths the distance from A to B, and the dis- 
tance from C to D is three times the distance from A to'C. 
Find the distance from A to B, B to C, and C to D. 

FORCE OF SIGNS. 

Note: The operations of multiplication and division mast be per- 
formed before those of addition and subtraction, unless parentheses indi- 
cate otherwise. 

Find the value of each of the following expressions. 
1. (7 + 2) X 3. 2. 7 + 2 X 3. 

3. (7 - 2) X 3. 4. (5 + 3) X 4. 

6. (6 + 5 + 4) X 3. 6. 6 + 5 -f 4 X 3. 

7. (10 -f 6 - 2) X 5. 8. 10 + 6 - 2 X 5. 
9. (8 - 5 + 3) X 2. 10. 8 _ 5 + 3 X 2. 

11. 9 X (5 - 3). 12. 4 X (6 -H 2 - 5). 

13. 4 X 6 + 2 - 5. 14. 6 X (3 + 2 -f 4). 

15. 6 X 3 + 2 + 4. 16. (5 -f 2) X (7 - 4). 

17. (5 + 2) X 7 - 4. 18. 5 -f 2 X 7 - 4. 
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19. (7 + 3) ^ 5. 20. 7 + 8 ^- 6. 

21. (3 + 4 - 2) -5- 5 + 6. 

22. (3 + 4 - 2) + (5 + 5). 

23. 3 + 4-2 4-5 + 5, 

24. 4 + 2 X (-6 + 9) ^6. 

25. (4 + 2)x(-6 + 9)H-6. 

26. 7 + 19 - 3 X 4 - 3. 27. 7 + (19 - 3) x 4 - 3. 

28. 7 + (19 - 3) X (4 - 3). 

29. (7 + 19-3)x4-3. 

30. (7 + 19) _ 3 X (4 - 3). 

31. 2 + 3-4 + 5x6. 32. 2 + 3-4^-6 + 6. 

33. (2 + 3 - 4) ^ 6 + 5. 

34. (2 + 3 - 4) ^ (5 + 5). 

35. 2 + 3 - 4 ^ (5 + 5). 36. 26 + 6 x 4 - 10 ^ 6. 

37. 24 - 6 X 4 -5- 10 + 3. 

38. (24 -5) + (4 ^10 + 3). 

39. 18-2x4^2 + 10. 40. 3(13 - 7) (19 - 14). 

41. (1-2 + 3) (4- 5 + 6). 

42. 9(9 - 3) - 8(8 - 3) + 7(7 - 3). 

43. (8 - 2) (7 _ 3) - (6 - 3) (6 - 2). 

44. (6 . 8 - 5 • 9) (2 • 3 . 4 - 4 • 5). 
46. (7 • 8 - 2 • 12) (5 • 6 - 4 • 7). 

46. (2 . 3 • 4 - 20) (4 . 5 . 6 - 7 • 6 • 3). 

47. 2(2 • 3 - 3 . 1) (4 . 6 - 2 . 7)5. 
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3x2 + 3 
50. J-'!:'l''\.. 51. 



r« ir (6-4)8 „ ^-._ .J. 

^2- ^X 2 + l + (10^2) - ^^' — 3>^3T3- 



1. 


3-5-7 




2. 


4.6-8 




5 


+ 11 - (7 - 


.3) 




23-4 




14 


-(14-4) 


+ 8 



62. 



(5 - 3) (3 + IX 

K (6- 

'^2Tl + 
13 • 13 + 31 
2-5-5-2 ■ 
4 + 7-4(7 + 4) (7-4) 

7 + 2(4 + 7) 
(2-4) + (3-5) + (5-7) 
(l-3) + (4.6) + (6-8)" 

3(14 - 8) (16 - 11) 
(8 - 2) (5 - 1) - (5 - 2) (6 - 3)' 

(3 + 4-5 + 6) x6 
(4- 12 -3- 15) (2- 3 -4 -4- 5)" 

4 x5 + 18^2 (5 + 4-6)^-3+3 

2-3-4 + 5 * 5 + 4-64-3 + 3' 

7 + 2-18-^3 + 2x5 
1 - 2 - 3 - 4 + 10 -^ (2 + 3)' 

(7 + 2-18 ^ 3 + 2) X 5 



1-2-3-4 + 10 -5- (2 + 3) -1 
6 



63. 


12-^3 + 8-3-3- 


3* 


64. 6-3'; (6-3)'; 6'-3. 


65. 


(6 - 4)-. 




66. 6' -4*-*. 


67. 


(10 + 5)' 
5 




68. 1« + ^'. 
5 


69. 


10 + 2-5-10 + 5' 




70. 2' - 3' - (2 + 3)'. 
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71 (2 + 4)'. 2'(2 + 4)' 
'*• ,6' ' 12 * 

72. (1 + 2) (2 + 3)' [(1 + 2) (2 + 3)]'. 

73. 75-2-5'. 74. (76-2-5)'. 
75. 75 -2" -6. 

1 + 2 + 2' + 2* + 2* + 2» 



76. 
77. 
78. 
79. 
80. 



2»_1 

1 + 3 + 3 ' + 3* + 3* + 
3*-l 

2* • 4' - 200 



7 •2* 

6(7 - 1) (8 - 2) (9 - 3 ) (10 - 4) 
6* 

(4 + 7)' + 11( 7 + 4)^_ (13-2) 
(19 _ 9)» + 2» _ 5' - 7 

NUMERICAL VALUES. 

If a = 1, 6 = 2, c = 3, d = 4, e = 5, /= 6, etc., find the 
values of the following expressions : 

1. ab ; abe ; abed ; abode ; abedef. 

2. ab + abc + abed + abode + abedef. 

1- («+*)(« + <!)(«+/)• 
e. ((l_a)(<l_i)(._e). 
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9. (a+ h + e + d)e+J. 
10. (a+6 + c + (i)(6+/). 
ll.a+6 + c + rf(.+/). 12.^. 

13. (/-6)(e-rf)((i-c)(c + rf + 6+/). 

14. 8e + 6cd - ^. 15. 4c + e/^ 6c - 3d. 

16. (c + rf)« ; c» + 2cd + d*. 

17. (e - c)* ; e' - 2ec + c». 18. c - a - ((^ - 6). 
19. e — a + rf — 6. 20. (e — a) (rf — 6). 

. 21. (c - a)(^ - 6. 22. (c» - 6c)c. 

23 ^-^^ 24 ^^ + «*<^ + ^g . 

25 (<^ — « + c — 6)e* 6c? 4- ce — 6 ^ de 



d'^(b + c)—a ' af+a "^ cd ^ hd 

c^ + ^^ + de \6^3/ 

29. 5(a« + 6* + c«) - a»6V. 
^^ a6 6c a 4- c 

31. (c' + cP + e')^^^. 

32. (e - c)' _ (6 _ a)'. 33. -^ab-; a/46^ 

34. VSftcy; A^3??. 35. V4c + rf/; Vc* + (P. 

36. V36' + 4o' ; Vl2rfe - lloi*. 
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37. 

39. 

41. 
43. 

44. 
45. 
46. 

47. 

48. 

49. 

50. 

52. 
54. 
55. 

56. 



I Sbde 
5/ ' 



\2(26" + U(? - ce")' 
\l2b^; \l2b'<Pfe. 
\j2d^ —S ^ + 7ae + (P. 



8^+36' 4c' + 66' ^+rf' 



38. J'S--^- 
\ Vd — a^c 

xn /d'i^ic/+3a^ 
42. V26'e'+"4o'd. 



0*6' 



c'_6' 



e* 



V4c' -f ScP + e — Ve* + d* + c' 



>^ 



J6«-26c + c» 



a' - 2a6 + 6' 

ay+2a6 + 6' 6'4-2y+4e c* + 2(^ + 2ad 
a "" rf 6 + c 

a« + 2ab + 6* 6* + 260 + 0* ^^ +^ 
a+6 "" 6 + c "'" c + d 

a* — 4o'c + 6aV — 400* + c* 
6* - 46»c"+ 66V - 4b(^ +V 

d"" «^ + 6» 
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6* + ^^'' 



53. ^ld + V4ce + d — V5e. 



6« ' c* - 6« 

e» + ed + cP* 

6e + 6c? ^cd ^ d -• (f -- d) ^jcd — d. 

SbVd''~\jfd^ +\"3d' 

V25T1 -/^rf+ 1-^ - 3 - -^. 
V V^/ 4- V2d 
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(606^* -Vft) (c* _ 7o) ^j(bbH-Z^^ 



58. 



ac 
2b' + c» V4d« + ZW 






VSc _ a + « 



59. >^; ip-t)^; {q-p)'. 

60. (8 + «)•+• ; (5 - py^. 61. (g _ «)"■ : (7 ._ 0^ 



-(T)'x(^-r)' 



63. m V^ + ny + ^[iax + 4n. 

g^ 2n-4y mx 2x -\- Sm / 2y/i + i^^ 

V8m y ' y-a ^ \ m' 

V8m + 4y + 2n n + y + a; — 2m 

60. — j = r ^ — • 

\mn ^ ny -\- yx V^ 

IfA; = 6; Z=:5;m = 4;w=:l;« = 0. 



67. £ VA:" + ^ + ^m + 3^7?i a/A^ - (I + k), 

2?+m V57+3Vw + n 
' 3^ — m ~ 2k -\-m 

8r 



69. 4Fn"' + Vm* - >/2ybi + m'. 

3 VwT + 2A; V2A; + / - n 
A;** + m" — 2n^ 

If0»8M»4;a:;=2;^=:f 
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71. W + 4«<' + 

72. (2«'-A^)x^-2y'. 



73. 



(a'-<')(i:'-y') _ i:* + (4y)' 
bstxy 8tx 



74. i-3V% + 5<^-2^- 

"•( i^g)' 

78. V + y* + y' + y' + y + A- 

79. ( tf-— "^ V- 

ALGEBRAIC EXPRESSIONS. 

Learn the definition of coefficient ; exponent. 

In 7ir what is the coefficient of a; ? the exponent ? In 8y* 
what is the coefficient of y ? the exponent ? In the quantity 
bxy name the coefficient ; the exponents. In Aax name the 
coefficient ; the exponent. In the expression 9a*bVx what is 
the coefficient of a;? of c»a;? of 6Va;? of a*6Va;? 

Translate the following algebraic expressions into words : 

4, 4', 4", 4», 4*, 4*, 4*-^S 4^, 4^, >/4, V?, V4", a/4, 
yi, a/4, "~V4, V4-25, V4a, ^lab, x + y, « — y, a:y, 
a;^y, -, x = y, x>y, x<y, a^, a^, Va, a/6, a'8, 

V-., ^ », w, vrn, ^, f , -|^. 1. 1 
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V^, a/^, a/^+T'. Va* - 6' = («• - 6')*, 0-, 6", 
a' + 3;', (a + x)', a* — c*, (o — c)', (o + 6) (o — b, 
5a;'(a+6)', (a;+y) + (a;_y)=2a;, (a;+y)-(x-y)=2y, 

(« + y) (* - y) = *" - y*. (* + y)' - (« - y)' = ^xy, 

(a + l)a; + (o - V)y > 96, 3o' + 6c - j, a; : ^ = aft : Vw', 
{c-d)y = (e +/)x, V^TTi = W+b\ VP9 < V^. 
-y^5<(P-9)(« + |), a"^\ 6-\ a^, y=, ^f, 

a'-f. ^, Vrf^ A^. V^\ Ap"», (^i)-. ;/^', 
^' = «""' >'^=£^^ ("+^)(*-|)=''+? 

X + y m-\-n zW+ h 
m — n'^ X — y ~~ \c — d' 
aVa;* x ^W -?- «!/" V = a» - 3a*6 + 3a6' - b\ 

Put into the form of algebraic expressions the following : 

1. How much will 5 knives cost at $2 each? 

2. What will 3^ lbs. of tea cost at $2 a pound? 

3. If I buy 5 sheep at $4 each and 3 calves at $9 each, 
what is the total cost? 

4. If I have $25 and spend $11, how much have I left? 

5. If I have a cents in one pocket and b cents in another, 
how much have I? 
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6. If I have x dollars and pay out y dollars, how much 

have I left? 

Express in algebraic form : 

7. Three times x, added to 4 times y. 

8. Four times a?, subtracted from 8 times y. 

9. The sum of x and y, diminished by z. 

10. The sum of e and three times d, diminished by a. 

11. X plus the product of y and z diminished by t 

12. The sum of a and b multiplied by the difierence of x 
and y. 

13. Three times x divided by six times y. 

14. a plus b multiplied by x into y, 

15. X diminished by y, divided by k multiplied by /. 

16. Three times 8 plus the quotient of x divided by k. 

17. Four times x square into y cube, plus seven times r 
square into « cube. 

18. X third power minus a fourth power, divided by c 
minus e square. 

19. X third power, minus a fifth power divided by c square, 
minus e third power. 

20. The addition of a, b and c. 

21. Of ic, two times y, and three times z. 

22. The subtraction of a from b. 

23. Of the square of x from y cube. 

24. Of a times x from c times z. 
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25. Express the multiplication of a, b and c in three dif- 
ferent ways. 

26. Write without the signs x or • the product of 3, x 
and y square. 

27. Of 12, ab and c cube, 

28. Express the division of a by c in two ways. 

29. OfxyhjSab, 

30. By how much does 7 exceed 4? a exceed b7 x ex- 
ceed 9 ? 

Learn the definition of an ** equation." 
Express No. 30 in the form of equations. 

31. By how much is a less than 12 ? 5 less than n? c less 
than b ? Express each of these in the form of an equation. 

32. What must be added to 4 to make 11 ? to a to make 
9 ? to c to make d ? Equations ? 

33. By what must 29 be multiplied to make 783? 4, to 
make a?, x, to make y2 Equations? 

34. What is the quotient when 1426 is divided by 46? 
when 15 is divided by a? when x is divided by 4? by A;? 
Equations ? 

35. By what must 17 be multiplied to obtain 323 ? to ob- 
tain c? ? c, to obtain x ? Equations ? 

36. By how much does 7x exceed 3a; ? 5c exceed 4c? ? a 
square exceed the product of m and n ? Equations ? 

37. If a; represent a whole number, what represents the 
next whole number above it ? below it ? 

38. Write five consecutive numbers, the middle one be- 
ing m. 
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39. How far can a man walk in x hours at the rate of 3 
miles an hour ? in 8 hours at the rate of t miles an hour ? 

40. If he walks a distance of k miles in the previous ques- 
tion, write the equations. 

41. If a is one factor of 24, what is the other factor? 
Equation ? 

42. What dividend gives a; as a quotient when 4 is the di- 
visor ? Equation ? 

43. If 12 be separated into two parts and one part is «, 
what is the other? Equation ? 

44. The difference of two numbers is 7 and one of the 
numbers is 6, what is the other? Equation ? 

45. If 64 contains x four times, what is the value of a;? 

46. If the product is xyz and the multiplier y, what is the 
multiplicand ? Equation ? 

47. What is the sum of x -\-x + x + etc., written n times ? 

48. What is the shortest way of expressing the sum of 
eight y's? The product? Of x added m times? Used m 
times as a factor ? 

49. In the number 75 how many tens? units? Add 3 
tens and 4 units so as to give the right sum. Equation ? 

50. What is the number whose ten's figure is x and unit's 
figure y ? If the number equal 89, write the equation. 

51. Bought two pounds of tea for y cents. What did it cost 
a pound ? 

52. If 7 bushels of oats cost a dollars, what is the cost per 
bushel in dollars ? in cents ? 



22 EXAMPLES IN ALGEBRA. 

53. Bought 8 dollars worth of flour at t dollars per barrel. 
How many did I buy ? 

54. What is the value of k books at x dollars each ? 

55. How many cents are there in x dollars ? How many 
dollars are there in x cents ? 

66. Four men rode at the cost oi p dollars. What did 
each pay ? 

67. If I buy 5 cows at 65 dollars each, and 4 horses at 
126 dollars each, express the total cost. Equation? 

68. Sold a sheep at k dollars each and lost x dollars. How 
much had I originally? Equation, if I have $50 left? 
Equation, if they cost me $50 ? 

59. One boy has x cents and another a cents. If they di- 
vide equally, how much will each have ? Equation, if they 
both together had 50 cents ? 

60. If I have m dollar^ and pay out n cents, how much 
have I left? 

61. What will m -\-n horses cost at x dollars each ? Equa- 
tion? 

62. If I have y dollars in one purse and y cents in an- 
other, how many dollars have I ? How many cents ? 

63. What will a -\- h houses cost at a; + y dollars each ? If 
the total cost is $57,000, write the equation. 

64. How many dollars will a pounds of tea cost at m cents 
a pound ? Equation ? 

66. If ^ represents a man's age, what represents it three 
times X years ago ? Equation, if he was fifteen then ? 

66. If I have x dollars and lose one fifth of it, how much 
have I left ? Equation ? 
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67. If I have x sheep and sell two thirds of them, repre- 
sent what is left. Equation ? 

68. If I have f (a: — 10) dollars, and spend one third of 
it, how much have I left ? Equation ? 

69. If 8 people hire a boat for 3a; dollars, represent the 
share of each. Equation ? 

70. If z people hire a horse for n dollars, represent the 
share of each. Equation ? 

71. If the difference in the two preceding cases is $2, what 
equation results ? 

72. Bought m pounds of sugar at n cents a pound, a pounds 
of rice at b cents a pound, and x pounds of soap at y cents a 
pound. How many cents was the bill ? How many dollars? 
Equation ? 

73. Bought n pounds of coffee at x cents a pound and 
handed the grocer a y dollar bill in payment. How many 
cents and how many dollars in change ? Equations ? 

74. There are 5 baskets, each with q mackerel, and 7 bas- 
kets, each with p mackerel. Divide the mackerel equally 
among the baskets. 

75. A man left x bonds worth y dollars each, and m acres 
of land worth n dollars each, but he owed a dollars to each 
of b creditors. What was the value of the estate ? 

76. If a man can do a piece, of work in 5 days, what part 
can he do in one day ? In 3 days ? 

77. If he can do it in m days, what part can he do in one 
day ? In seven days ? In « days ? 

78. If I can do a piece of work in x days and work 12, 
what part of the work do I accomplish ? 
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79. If you can do a piece of work in p days and work 4, 
and I in 5 days and work 6, what part will each do ? Both 
together ? 

80. If you perform the x/y part of a piece of work, and 
I the a/n part, what will the sum of x/y and a/n represent ? 

81. Two numbers, a and b are to be added, their sum mul- 
tiplied by X and the product divided hy p -\- q. Express the 
quotient. Equation ? 

82. In the preceding question express the product result- 
ing from multiplying the quotient hy p -\- q. 

83. The quotient of a divided by 6 is to be subtracted from 
the quotient of m divided by n, and the remainder multiplied 
by the sum of p and q divided by the difference between x 
and y. 

84. The number a is to be increased by k, the sum to be 
multiplied by c + d, and « to be added to the product, and 
this sum divided by the product of x and y, 

85. Express in three different ways, using signs only, the 
quotient of m divided by n, divided by the quotient of p di- 
vided by ». 

86. The quotient of e divided by d is to be added to the 
quotient of x divided by z and the sum divided by the sum of 
a and u. 

87. If r + « houses each had u + v rooms and each room 
had k -\- 1 pieces of fiimiture, how many pieces were there ? 

88. Express four times the cube root of the sum of x, y 
square and z fourth power. 

89. The difference of the squares of a and 6, divided by 
the square of their difference. 
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90. Three times a, into the cube root of the difference of 
the squares of m and n, minus half their sum. 

91. The product of the sum and difference of x and y. 

92. The half sum plus the half difference of a and 6, di- 
vided by the sum of their squares. 

93. The ratio of six x divided by y, torn square divided by 
n, equals the ratio of 4 into the cube root of a, to y square z 
cube. 

94. The square of the sum of any two quantities equals the 
sum of their squares plus twice their product. 

95. The square of the difference of any two quantities 
equals the mim of their squares minus twice their product. 

96. The product of the sum and difference of any two 
quantities equals the difference of their squares. 

97. If ^ denote the principal, r the rate per cent., t the 
time in years, % the interest and a the amount, how would 
you express the interest ? the time ? the rate ? the principal ? 
the amount ? 

98. What are such expressions called? Translate each 
into words. What do these translations become ? 

99. A man works v days out of 24 and is idle the remainder. 
At seventy-five cents a day, what represents the board he 
must pay while idle ? 

100. If a man has c — d horses and buys five times as 
many more, reiw-esent how many he will then have. 

101. If a rectangular piece of land is m rods wide and 6 
rods longer than wide, represent its length and the equation 
for its contents. 
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102. A rectangular lot is m rods long and n rods wide. 
What will it cost at x dollars per square foot ? Equation ? 

103. How many rolls of paper a feet long by b feet wide 
will be required to paper a room x feet long, by y feet wide, 
by z feet high, if no allowance be made for windows ? Equa- 
tion? 

104. What will be the cost at 30 cents per square yard ? 

105. If apples are sold x for a dime how many can be 
bought for y cents ? 

106. If lemons are sold m for a nickel, what will be the 
cost in cents of n lemons ? 

107. How many days must I work to earn $8 at the rate 
of X dimes a day ? 

108. If it costs X persons y quarters for a dinner, how 
many dollars does each pay ? 

109. How many dimes must I pay out of q dollars so as to 
have left lOa: cents ? 

110. Write a number which, when divided by x, gives a 
quotient of y and a remainder of z. Equation ? 

111. What is the remainder, if m divided by n gives a 
quotient of 5 ? Equation ? 

112. What is the quotient, if a divided by b gives a re- 
mainder of r ? Equation ? 

113. What is the divisor, if you have a remainder of r, a 
dividend of «, and a quotient of H Equation ? 

114. A product is p and the multiplier x -\- a. What is 
the multiplicand ? Equation ? 

115. A locomotive passes over k yards a second. How 
long will it be in traveling a mile ? Equation ? 
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116. A man has oats enough for x horses for y days. How 
long will they last z horses ? 

117. Into how many parts will a line be divided, if it be 
first divided into a parts, and afterwards each of these a parts 
be divided into a new parts, and so on n times ? 

118. A house cost a dollars and rent& for n dollars per 
month. What per cent, does it pay ? 

119. If a; represents a certain number of dollars, express 
half its value diminished by 50 cents. 

120. The number of dimes in one third of it. 

121. The number of quarters left afl»r paying out 50 
cents. 

122. One man's share, if twice the amount diminished by 
$7 be divided among 12 men. 

123. A boy's share, if the amount increased by five nickels 
be divided among four boys. 

124. The number of hats, if n hats cost $3. 

125. The charge per mile, if the amount buys a railway 
ticket for 24 miles. 

126. If X represents the number of years in a man's age, 
express the age of his wife, whose age was three fifths of his 
twelve years ago. 

127. The age of his wife 8 years hence. 

128. If a; represents the number of yards in the length of 
a line, express its fourth increased by an inch. 

129. 129 feet diminished by twice its length. 

130. The result obtained by taking from the length one 
half of it, one inch, and one fifth of the remainder. 
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131. The time required to traverse it at the rate of n rods 
a minute. 

132. The time required to traverse it by a man walking 
8 yards in t hours. 

133. The time that a man who walks p miles per hour 
takes to walk it ? 

134. Express d per cent, of ». 

135. What must I charge for a house which cost me u dol- 
lars in order to make fifteen per cent, on it ? 

136. If a; per cent, of^ is q, what is x per cent, of i? 

137. If m gallons of wine be drawn from a cask holding n 
gallons, and the cask be then filled with water, how many 
gallons of wine will there be in « gallons of the mixture ? 



ADDITION. 29 

ADDITION. 

There may be four cases in the addition of MoKOMiAi^ 
and a fifth case, the addition of Polynomials. 

Case I. 

The addition of like quantities with the same sign. 
Add the following : 

1. 7, 5, 3. 2. 4, 6, 9. 

3. 17, 21, 35. 4. _ 3, - 4, - 5. 

5. - 9, - 8, - 4. 6. - 15, - 25, - 24. 

7. 6a;, 9a:, x, 2x. 8. - 4y, - y, - 6y, - 3y. 

9. 3a;', 4a;», Sa:*, 2«'. 10. 6a6, 7a6, bah, 3a6. 

11. _ 4ar^, - 3ar», - 9ar», -a:*. 

12. — llaa:, — 5aa;, — 4aa;, — 7<m;. 

13. _ 3y2, — 5ys, — 8y3, — Gyz. 

14. 7mV, 4mV, mV, 2wV. 

15. — 4/>5a:', — 3pga;*, — Spga:*, — 12pqQi?. 

16. 4a6'c, 7ac6', 126'ac, cah\ 10ach\ 26'co. 

17. ~7c(f, -9c(f, -BccP, ~8c(P, - lOaP, - 5c(P. 

18. - i^y, - 9a;»y, - 4a:»y, - lla;*y, - a^y, _ 5a:»y. 

19. - 4aVa;^ - 9aVa;^ - aVa;^ - 2aVa;^ 8aVa;^ 

20. 3(c - a;), 5(c - a;), 12(c - a;), (c - x). 

21. 3(a + 6 - c), 5(a + 6 - c), 2(a + 6 - c), (a+6-c). 

22. — 4af, -7af, -5af, -af. 23. 3a;*y*, Ga^-y*, 8a;-y-, 9a:-y-. 
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24. _2(«'-y'_0, -lOCa^-y-O, -21 («•_»•-«•), 

26. _ 3a'6V, - 9a'6V, - 5a'6V, _ 17a'6V. 

26. 7-\^, 19^|x, S^Jx, -ijx. 

27. —5a-yly, — 4a-<Jy, —a-yjy, —6a->ly. 

28. 4p*, 9p* Sp\ pK 

29. _ 3c^ - 5c^ _ 8e?, - UA 

30. — SafVa — h, —4x-^a— b, — 9x Va — 6, — 15xVa— J. 

31. 65--", llg"^, 10g»-*, g»-". 

32. - 8a^, - lOa^*, _ ISa^*, _ 36«^. 

33. 3(a _ a;) ^, 7(a - x) ^/, 12 V/(a - a;), (a - x) Vf, 

34. ^V, |«V, |«V, |<»V. 

35. _|(c'_d'), _i(c'_(P), _|(c'_d'), -K^^-d*), 

36. - (a;* _ 2* + 1), - («« _ 2x + 1), - («• _ 2* + 1), 

l(:r'_2x + l). 

37. - 7a*6V, - 9ahi(f, - aHi(f, -20ahi<f'. 

38. 30*^ — a'c, c'd — c^e, A^d — cfe, l^d — d^c, <?d — a^c, 

IGc'd - a'^c. 

39. -afy' + Ss'f, -af'y'+S^, -af'y'+gV, _ afy»+5aV, 

-3rf + 4g'e, -xfy' + WgV. 

40. _4pY-o»6, -p^-a'b, -6p'^-a% -Up'^-a^ 

- Ij^V - o'^ - 2pY - «'*• 

41. 5 Ma' - *') (c + dy, 8 V^ (a» - 6») (c + d)', 

7 aS(c + d)» (a* - 6'), 3(a» _ 6') V^(c + d)', 
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Case II. 

The addition of like quantities with unlike signs. 
Add the following : 

42. +6, - 5. 43. - 6, +6. 

44. +9, - 5. 45. - 9, +5. 

46. - 19, + 30. 47. +8, - 7, - 6. 

48. + 8, - 7, + 6. 49. _ 8, + 7, + 6. 

50. - 8, - 7, - 6. 51. - 8, - 7, + 6. 

52. 5, - 10, +4, +7. 53. _ 6, - 8, - 9, + 25. 

54. - 25, + 24, - 23, + 21. 

55. 32, - 82. 56. - 9ar^, + 4ar^. 
57. Idr, - 2dr. 58. - 6aV, - 7a'c. 
59. -llV^, 8a^. 60. ia-\ boTK 

61. - 4a~2*, - 6a*2», 13a"'2». 

62. bx^y^, ^xiy\ - Ibx^y^, 63. - if of, - Sc'af , 2(?jf. 
64. 8i^-\ - A\jif^\ - Zvr-\ 65. U, - Ik, - 6)fe, 3^. 

66. Awx, + 4M;a;, — 2iikc, — Iwx, 

67. 66*c, - 56'c, - 46"c, - 26*c. 

68. u\ 4tt', - 3w", bu\ 

69. 7ac, — 3ac, — 5ac, 8ac, — oc. 

70. - 2pq, -^pq, - Spq, - 9^^, J9^, 12;>5. 

71. — 7abc, — 4a6c, — Sabc, — 5a6c, 20a6c, — abc, 

72. 4(a:+y), _ 7(a;+y), - ll(a:+y), S(x+y), 9(«+y), 
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73. 9V?, V^, -7V?, -3V?, -13 V?, -V?. 

74. Sc-ylab, 9c Va^, 4e^Jaby — llcVa^, — 5cVa^, cVa6. 

75. (Ui-ylx^u, —Sac-^x^u, bac V« — i*, — Hoc Va; — w. 

76. |a6, — |a6, ^aft, ^6, a6, — |a6. 

77. -i>/i^, 2A/i^, f A/ii^, i>/i?', lAfii^, - ^. 

78. «»V^, -2«*A/a^, -Sd'VS^, -7«*V^, d'V^i^ 

79. a«a;i - Sa^a;*, 90*^2;*, lla^'a;*, - 19a*'«i, Sa^'a;*. 

2iy>/^. 

81. -3a-*«"», -7a-*a;-^ 8a-"a;-^ 6a-*a;-», -4a-*a;-», a-*a;-^ 

82. Sa;-^/', - 5x-^^, - ll«-~/', 6a;-^, -13«-*'^, 12a;-*/'. 
Find the algebraic sum of 

83. 8w — 111* + 13i* — Idu + lOu. 

84. 11 + (- 5) - (+ 3) + (+ 8) + (> 7). I 

85. -12-(+8) + (~5) + (+6) + (-7). 

86. - 6a:* + (+ 8a:*) - (+ 3a:*) + (- 4a:*) - a:*. 

87. 7ab + (— 6a6) — (+2a6) + (+ 4a6) + a6. 

88. - 3a*a:» + (- 2a*a:») - (+ 7a*a:«) + (+ a*a:') - a*a:'. 

89. ax + 3aa: — 7aa: + 9aa: — ax. 

90. 7cd — dcd + 6cd ^ cd ^ led. 

91. ISpqn* — pqn^ + Sjo^n* — 8/?5n* + Spgn*. 

92. 8(a - 6) - 4(a - 6) + 3(a - 6) - (a- 6) - 13(a- 6). 
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93. - aV + 7aV - 5aV - 9aV + lOaV. 

94. 7 Vi - 9 VS - VS + 4 VS + 12 VS. 

95. Add « — y, — 2a; — 7y, ' Ix — 2y, — 3a: + 3y, 

- 8^ + y. 

96. Add 2a6 + 36c, 3a6 — 26c, Aah — 6c, — 5a6 + 46c. 

97. Add 3m' — 4mn*, — 4m" — 3m?i', m* + mn', 

98. Add 5aaf '+ 7aY - 3cu;" - 5a*y, ear* - lOa'y, 

— 4aa:' + a'y. 

99. 7a6c(f - 9a6cd - 13a6cd + 18a6cd. 

100. ^x--\x + x + lx + \x. 101. |c - ic + |c + 4c-c. 

102. — 3a; + Ja; — fa; + « — ^a;. 

103. -|a*-a"-^»-|a*-fi». 

104. 3(a - 3) - 12(a - 2) + 6(a - 2) + 10(a - 2). 

105. > 4(0; + 2y)' + 5(a;+2y)«~12(a:+2y)«+20(a;+2y)«. 

106. 12ac* — 5acl — 4aci + 3aci — 5aci. 

107. - Sc^d* - 2c?d' + 8c?cf + 3c5d' - 4c?(P. 

Case III. 

The addition of unlike numbers, i, c, no two alike. 
Add the following : 

108. 2a, + 36, - 4c. 109. a\ - 2a6, + 6'. 
110. 4c', 4c»y, - 2y», - 2cy». HI, ax, - 6a;, 4. ex. 
112. z\ « z\ z\ ^ z\ 
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Case IV. 

The addition of quantities, some like and others unlike. 
Add the following : 

113. 4a<j, Za\ — la\ — a\ 5ac, 2ao*. 

114. - Apq, - bpq\ ^pq, - 3jo^, ^pq\ ^ p\\ 

115. IQxy, — 6y2, — 4a^, 12y2, — bxy, Sxyz, 

116. c», - 3c*rf, - ceP, 4c"rf, 6ceP, tP. 

117. 6V«<, -Ss'^', ~9V«^, SVS, lld'i, -/«. 

118. duvo^, — Qva:*, — Swa:*, 7uv3^, Atfa^, Wva^. 

119. S^r — 7fg + 3n — 25r + 4an + S/gr — 13 + 7n— 3— ^r 

- 6an+fg. 

120. 3a'6' — 7a6* + Soicy — 7a'6' — 2ab* ^axy + a6*— 7aa;y 

+ 8a»6' - 10a6* + a»6' + 3aan^ - 5a»6» + 18a6*. 

121. 7a - 5f + S^ + 2a + 5f - ^ ^ 9a + 7 ^. 

122. 3xi + 4yz - w"* + 10 - 5a;^ + Qyz - 16 + 2u^ - 9yz 

- 4a;i - lOw"' + 21. 

123. 4a? - 6a» - 6cm;' + 6a*a; + M+Saf+4ax'+2a'x-17a? 

- 39 + 19cm;' - 16a'a: + 13aa;' - 27a»a;+18a'+3a'« 

- 20a' + 12a:» + 31a'a; - 2ic» - 31cm;' - 73?. 

Addition of Polynomials. 
Add the following : 

124. a — 6, 6 — c, c — d, c? — c. 

125. p -^ q -^ 8y q — 8 -^p, s — p ^ q. 

126. a;* + 1, a;* + 1, a; + 1, 1 - a;, 1 - re*. 

127. 7(a: - y) - 6(a; - y) + 2(a: - y) • 5(a; + y). 
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128. 8 Vw — « — 9 Vi^ — « + 3 Vi^ + a; — Vi^ — a:. 

129. 3(a:';r-a) + 2(a:*-a) - (a-a:») + 6(x»-a) + (x»-a). 

130. 7y - 4(a + 6), 6y + 2(a + 6), -2y + (a + 6), 

y - 3(« + ^). 

131. x»-2y», 3x» + 5y», 43:* - 6y» + 2«, 8y» - 22«, 

— 7x» + dy* - 62«. 

132. Aahe - 2y2» + Sy", 5a6c - 2y» + Gyg", yz*- Aahc - Sy", 

— 7a6c — 3yz" + y*, — 9y* + 6a6c + yg*. 

133. 21ac 4- 13a6c + 2ay — a6c, 13a6c + 14aa; — ox — 6ay, 

3ay — 27a6c + Zax. 

134. 5a»6« - 8a"6» + a:*y + «y», 4a«6> - 3j:y' - 7a»6« + 6a:*y, 

5«y»+3a«6»-3a:*y+3a»6«, -3j:»y-a'6«+2a'6'-3ay. 

135. ia; - Jy, f a; - y, « - f y, « + y, 

136. |a' + ioc - Jc', - a' - |ac + 2c*, ^' - ac - |c". 

137. \m - f ;kZ» + 2Z», ^*» - 2iPZ - f f^, -f *» + ^Z» + ^?». 

138. Z^ -\st--\e, - 1^ + 2«< - |f , -!««-«< + <«. 

139. a + 6 + c, 36 — a; + y, 5(a + 6) + 3a;, 7c — 3mX 

5a6 + 66 - 3y, 3(a; + y) - 8c. 

140. lOa'6 - 12a'6c - 166V + 10, - 4a'6 + 8a*6c - 9 

-106V, - 3a»6c - 3a»6 - 3 + 206V, +2 + 56V 
+ 12a»6c + 2a'6. 

141. 4-\^+2a«a;-3 - V^-a'a:+10y-18 + 4-\^-a*a: 

— 3 V» — 5y + 16 — 5y + 5 — 4 -^. 

142. 3(a: + y) - 4c + 6 - 3aa? - 6a; - 8 + 5(a; + y) + 5d . 

— 8y + oa; + 2. 

143. §(^ + ^) _ 3s< - 4ifc + 24 - 8«« + Z{p + j) -f 15«« 

,- 4j + 2(«< -. *) • 3p, 
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144. 2^»m + 91' - 6/n + 8 + 2Z^ - 4 + 16Z*m - 101' + 7 In 

+ 41 + Sr ^20 + 6(1 - m) - 8Z - 20Pm - 71 
+ 7m + 8 + 2/*w - 9/' + 4Z + (Z - m). 

145. 4m; + 2 Vw^T+ 8ii;'-2 V«i'-l-12Mm~6M;+7 Vit^l 

+ 2m; + 3 ^Ju'~^i - 9 a/m- 1 + 8Mru - 8 -yju' - 1. 

146. a' - 2a6 + 6' - 26c + 2ca + c", ^>' — 2c6 + c' - 2ac 

+ 2ba + a^ c'' — 2ac + a' — 2ba + 2bc + b\ 

147. lSa*bcd + 21a" - 3c - 3a" + 2c + 19a*6cci - 3a»+ 24c 

- 2a*6cd + da'cdb - 3a" - 2c + 12a*dcb. 

148. 9a"6V + 8a»6V - 7a*6V + 21a'6V - 6a"6V-lla"6V 

+ 2a»6V + 21a*6V + 5a^6V - 2a»6V. 

149. Ix^y — 2x ^y V^ + 3a^* + 2, 3y V« — -^ — 6, 

9y Vi — 4^*0; — 3, 1 + 7a^* — 2ya;*. 

150. Show that, if a = « + 2« - 3r, 6 = < + 2r-35, and 

c = r + 2« — 3<, then will a + 6 + c = 0. 

151. Show that, if a; = 5m — 3n — 2p, y = 5/i — 3p — 27?i, 

and 3 = 5p — 3m — 2n, then will a; + y + 2 = 0. 

152. ^m2 + Ttix — ^my — ^mit -}. my + ^mu— ^mz+fmx+m^ 

+ 2my + ^u + Jma; + m^ + my + m2 + mw. 

153. \cg _ f cA; + ^&g - ^^r", c"5r+ 2c^-C5r, ^9-^(^9+0^, 

154. (a; + y) + 2a;(2 + y), 2(2 - y) + a:(a; + y) - (2 + y), 

(^ + 2/) - (2 - y) - ^(2 +y ), 4(2 - y) + (a; + y). 

155. tV^*+ o^b^+.\cLG — |<i6 + a6 — a'^>" — ac + |<ic — fai 

- |a"6»+ ab + fa»6"+ |a"6». 

156. 17c"(fc* - 8c(fe» + 4c*(;V - 3c^dV + 4c<fc' - 3c*(fV 

+ 14c"cfc*+ 5c»(fV- c*(;V+ 19c"(fc*-2c»dV+4c(fe» 
+ 9c"(fe*+ 2c»(iV+ 5ctre«- 7c^(fV+4c*rfV-12c(fe» 
_ c»rfV~ 15c"(fc* - c»dV+7c(Pe»+41c"(Pe*+3c*(iV, 
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157. 2«+ Vui-10 + 2>&, 22'-3Vwi + 20 + A^, - 5z' 

_-3VMi-5A^+15V4, 2Vui+ Vr+ 12 V2w;-42;', 
- 252' - 25 Vwi - 25 V^ - 5 V26. 

158. a"'-26"+3c''-4*, 23a'--13c''+12d«+166", -14a* 

+ 156"+ 19d«- 17c', - ft'* + ISa* + c'- #, - 3c' 
+ llrf« - IZdT + 56". 

Grouping similar terms into single terms with compound 
(polynomial) coefficients. 
Group the following : 

159. ax, hx. 160. ez, 2. 161. ex, — dx. 
162. 3x, — 3y. 163. — w, ew. 164. — 5j;, oa;, —a;. 
165. ^st, — 4r«, 2««. 166. mn, Sm, — 9m. 

167. Sa'b\ 4bVx, - 96V2:. 

168. 4(k - I), - 2{k - 0. 169. 3(j9 - q), (p - ^). 
170. a:(a-l), -(a-1). 171. - 8(1 - a;), a(l - a;). 

172. 4(a + 1), c(a + 1), - 3(a + 1), -3c(a + 1). 

173. 8(m + n), — 7a(m + n), _ ll(m + n), 5(m + n). 

174. mnx + 26y + pqx — 4%. 

175. 7c(a;» - y*), (or* - y'), d(x^ - y"), - 4c(a:« ~ y*). 

176. cw; + 6a; + «r. 177. a^ — 3aa; + 4ca:. 
178. ay* ~~~ (w-\- acP, 179. 4aa^ + cxy — aa^. 
180. fz" + Sgz" + 2«. 181. 3aT, bx, (a + b)x. 
182. (a+6)a:, (a — c)a;. 183. a^Jx, --a^, +a^]z, 
184. ar» - 33:*^ + 5a:'3^. 185. 3a;'y' - baf'f - x'f. 
186. ax -\- by ^ ex ^ dy. 187. 6ca:y + adxy^aexy—xy. 
188. 73?" - 12y + 5a: + 14y». 
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189. 3aar* - Soic' - ScKry* - 6ay*. 

190. bz — 4tdz + 6aa + dz-\- 4bz ~ 2aiZ. 

191. 2pq—apq+6pq^4apq. 192* aw + 8 -^ bw + t 
193. esi^ + dx + ea? — /r. 194. cu + dv + m — tv. 

195. 6ac + 66a?, by + Sx — 4y, a — 5y. 

196. aa;* -|- 6y* -(- ca:y, ma^ — ny* ^pxy, 

197. oar' + ftar* + ca;, aV — 6V - c^x. 

198. 6a-6(a;-y)+7, 3a+9(a;-y)-8, 2(a:-y)-6a~15. 

199. (a — 6 + c) V», (a + 6 — c) Vip, (6 + c — a Vi. 



SUBTRACTION. 

SuBTBACnON OF MONOULU& 

Subtract the following : 

1. From 7 take 4. 2. 7, - 4. 3. - 7, 4. 

4. - 7, - 4. 5. 4, 7. 6. 4, - 7. 

7. - 4, 7. 8. - 4, - 7. 9. 9a, 3a. 

10. 9a, - 3a. 11. - 9a, 3a. 12. - 9a, - 3a. 

13. 2a;, Ix. 14. 2«, - Ix. 15. - 2a:, 7a;. 

16. - 2a;, - 7a;. 17. 6a;», 9a;'. 18. lie*, - 8c». 

19. 5a;*y», -7a;'y».. 20. a'c, 6a"c. 21. 2^,Z^. 

22. |)», -y. 23. ar", a;». 24. a, ifc. 

25. -.«, -«. 26. -7c, +7c*. 27. - 8a;, a^. 

28. >/J, >^. 29. 2a;* - 3a;* 30. 3a;» 2a;*. 

31. 3A/ifc, 9Vife. 32. a", 3a". 33. la\ -4a. 

34. 3ar-\ 4ar-^ 35. a;', a^. 36. 2a"+\ a"-^ 

37. 5e», 3e-*. 38. 7c-*, Sc"*. 39. c"», 4c-». 

40. y-«, -y«. 41. 9y\ 5y*. 42. 3V?, -5»>/?. 

43. 3a;^, a;^ 44. 8c*+\ 6c^+*. 45. 42^\ 2«*-*. 

46. 4ar»^, -a;*^*^^. 47. 2V, 3V. 

48. 7a;*, 5a;*. 49. 3Vi/»2», - Vaffj?. 

39 
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50. SaTx^, - laTxl 51. 6x», y-^^, 122'-y-V. 

52. 14 a/^^ 6a;* a^. .53. - a;-*, - 3«-*. 

54. 8c*A/S^ 2a/?cP^". 55. 4ar*, -3af+^. 

56. - >/?, - a/?. 57. a"^, 3a"^. 58. if^, - 5v*/«. 

59. 36-*-*, 36"-«. 60. 7c, (-3c). 

61. -2a;y, (+3a;y). 62. 2aV, (+8aV). 

63. -6c/, (-3c/). 64. 17 V^, (-20Vi). 

65. 3a:*i/'2*, (+«y3»). 

66. 7a'c - (- 13aV) + (- 10a"c). 

67. 16;>Y-(-/9')~( + y9'). 

68. llaH* - (+ 6a*6*). 69. _ 5a"A£+ (- ar^Ii). 

70. -7A/S~r4-[-6A/^34]. 

71. 6a:-»y-'-(-7a:-»y-») 72. a;-*y-^-(+a:-*y-*). 
73. a, ia, 74. 4a:, fa:. 75. Jy, -|y. 
76. ^, - ^z. 77. K^, Ka:. 

78. Jc'cf , Jc'tP. 79. — Jc<ic, — icde. 

80. - |a:?y»2*, - ^x'fz'. 81. a(c - d), - 2a(c - cZ). 

82. 9af'(«-0V -3a-(«-0'. 83. -|aA^, ^>/?. 

84. ia\ -Ja*. 85. f V^, -jV^. 

86. ?a:«, - ^a:«. 87. ^V^, -V?. 

n n a a 

88. fa:^y^ -J^;^. Vy. 89. - c"tf , - 3c"d». 

90. iar-\Sx - 2y), K~'(3a;- 2y). 

91. 7a(«« - O, - lla(«' - O- 
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92. \a\ ^ - ^), a"( ^Ix - My). 

93. a*6* Vc + w, — f Va • Mb(u + e). 

94. a;»-y^(c - d)', if'x^Mc'I~d. 

95. i«*<*(« - yy/", -JW- W^5/i^. 

96. -A^(6-/)«^-V^. ;^ ;/(-/+ e)'. 

Express the answers to the following In two different ways : 

97. ac, be. 98. ex, x. 99. d, — ad, 

100. — e, — de. 101. oa;, — 7a;. 102. — 4«, — r«. 

103. d, rs. 104. mn, n. 105. wi/i, — m. 

106. — or, — 3x. 107. — Ay, — 2y. 108. 7^, rd. 

109. 6a, 6a6. 110. 3 Va^ -aVi. 

111. o*6V, - a^Vd^. 112. - 7ay2», - Q^yz*. 

113. 7aa;^, 5a2>^. 114. -a', - 5ay. 

115. a^-jT, 50^3^3. 116. ^x^ia, -fyVa. 

117. r*«»«*, 7^8'^. 118. a«6V, - a*6V. 

119. Bu'vV, 3wV«r». 120. 7c»tPe*, - Oc^cfe*. 

121. 3ar-y, 3a;*-V. 122. Ayh\ - 7^*3^. 

123. 7a;*+'^, -Saf'+Wa'. 124. 12a'^W^, - 5a'»+W^. 

125. ^^7?, - i«i 126. fa^jT^, fa^^jTw;. 

Subtraction of Polynomials. 

Subtract the following : 

(Solve examples 127-141 both arithmetically and algebraically and com- 
pare the results.) 

127. From 9 + 6 take 6+4. 
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128. 9 + 5, 6 - 4. 129. 9 + 6, 6 + 5. 

130. 9 + 5, 6 ^ 5. 131. 9 + 5, 6 - 6. 

132. 18 - 4, 5 + 3. 133. 18 - 4, 5 - 3. 

134. 18 - 4, 5 + 4. 135. 18 - 4, 5 - 4. 

136. 18 - 4, 5 + 6. 137. 18 - 4, 6 - 5. 

138. 27 + 6, 13 - 8. 139. 19 + 12, 15 + 14. 

140. 24 - 9, 13 - 11. 141. 28 - 6, 16 + 3. 

142. a+ b, a, 143. a + b, — 6. 

144. a+ by a— b. . 145. a + b, — a + 6. 

146. a + 6, — a — 6. 147. x — y,y, 

148. « - y, - re. 149. a; - y, - y. 150. x-y, x-\-y, 

151. « — y, —x + y. 152. « — y, — « — y. 

153. c, c-d. 154. c, d. 155. d - 7, d - 9. 

156. c + 4, d - 7. 157. ^-^, q-p. 158. e*/, e/* + 1. 

159. 8a: - y, 32 + y. 160. 3 V^ + 1, 5 V» - 5. 

161. a. 6 - 3, 6 . a + 3. 162. 7 • 4a:*, 4 • 7aJ" - 9. 
163. - 9 - 6y, - 10 + y. 164. - /y, 8 V^ -/y. 

165. 6aV2, 25aV2. 166. 26a6a:, lOOaftca;. 

167. 5a: - 4, 8y - 3. 168. a' - 6*, a» - 2ab + b\ 

169. - a^ a" - i". 170. -.f,af-^f. 

171. d* - d*, - c". 172. 2", - t(^ - 2". 

173. |a:-fy, fy-fa:. 174. |« - t<, |« - ^<. 

175. fm - in, - ^V^. 176. fi - |o, fc. 

177. x + y,^y. 178. a ~ 6, 3^6. 
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179. 7a;i-.y*, - y» + 7a*. 

180. - 1 + 4a^, - 6 - 36 A^. 

181. a"-^6« + Xy dfV^^ + a:. 

182. 2>^-3^, -3a^+4W. 

183. - 3ar/" - 2aP/S - Sa^* - 2a''/'. 

184. Prom a?" — 2a?y + y* take «* + 2a^ + y*. 

185. From a' + 2ah + 6* take a' - 2ab + 6*. 

186. a* - a6 + 6«, 6* - 3a6 + a\ 

187. a&Xy ca; + (2a; _ 2ni;. 188. abx, ^cx -^^dx^ex. 
189. 8a?y, a6a?y — cdxy— efxy. 190. 7cd + e/H, 4c(i — pq, 

191. 2u' - 6iA + 1, 7u' - 4u + 4. 

192. 7aj - 3y - 2, 2a; - 3y - 3^. 

193. - 14a;' - 4a; + 4, 9a;». 

194. 5hk + Sife* - 36, 3hk + 21. 

195. 26a6, a« - 5ab - 6'. 

196. 150m*n — c*d + 7a;y, 115m*n + Saiy — (?d. 

197. a^ 4- qx ^pv, a? +pv + ^a;. 

198. ISa;* ^7xy + z, 12a^ + 3xy + 4z. 

199. - 4c»n - 4m» - 4Vn, - 7c'n + 8m» - 9c»n». 

200. 6a6a; + 12 - 3a;y, 3a6a; - 7. 

201. ba? + cx- 12d, aaf^ba^ + cx. 

202. 3a + 6 - 18 a5, 6 - 3a - 16 a5. 

203. 7m' - 4a6 - c, 2m' - 3c + «. 

204. 6a;'y - 36a; + c, 3a;'y + 26a; + c*. 
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205. 300x» - 7(V - 30«», 118x» - 48y» - 82». 

206. 6 Vwm + 2p — 7^, 3 Vwm — ;? + 3g. 

207. Sar' + 5a:»y + 4ay, 4a:»y + 60:2^ + Tj/*. 

208. 23:* - y* + 2» - 2a^, x» - 2a:y - y* - 2». 

209. ^ |)*mn — pm^n + |)mn' — pmUy p^mn + |)m*n — pmn* 

+ pmn. 

210. 4a;* - Sa:* - 2a;' - 7« + 9, a;* - 2a? - 2a;' + 7a: ~ 9. 

211. 9(m+n)~6(;>+(?),5(m+n)-8(;>+(?)+3(a;+y). 

212. 5a(a _ a;) + 4c2 + a', 2a(a — a;) — 7c2 + 4a'. 

213. From x — y take a; + y and — a; + y. 

214. From 6a— 36, take 9a— 6, and— 7a+6, and6a+36. 

215. From x — y ^ z take a; + y + 2 and — a; — y — 2. 

216. 6(m' + n') + 4(y- 9'), 2(m' + n") - 5(p' - 5'). 

217. 8A/a;" + y? + Va;'-y* + 5V7, V^TF- V7. 

218. |m' + 3mn — fn', 2m' ^mn — |w'. 

219. |o-14-3/(7 + ii7, l^-4i + i(7-3/(7. 

220. ly - 5« - fa; + ^6, 3y + ^ - \x. 

221. af+bf^cy + d,ej/' -/y» + ^ry - 6. 

222. What must Jbe added to 4m — 5n in order that the 
sum may be 2m — 3?i ? Subtracted from 4m — 5n in order 
that the difference may be 2m — 3n ? 

223. From 2a;' — xy, that the difference may be a;* + y* ? 

224. Added to 7pq + 2sty that the sum may be 5pq — 2qt 
+ 3fe? 

225. From 3a — 46 take the sum of 2a + 76, — 4a — 66, 
6a - 66. 
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226. From 2a'+2a6+26', take the sum of a'— 4a6— 36*, 
ah - W - 3a^ and 6* - 4a' _ Zah. 

227. From 19*^ + 23'"'*' - 18-^' + A; take 19*^* - 23^/** 

228. K 5a' — 4a* + 3" be subtracted from zero, what will 
be the remainder ? 

229. If 5a» - 4a* + 3" be subtracted from 4", what will be 
the remainder ? 

230. To what must 3a:*y* — 4ay + 3~»« be added in order 
to produce zero ? 

231. From the sum of or* — h^x + a*6*a; and 3a*6*« — a«* 
+ h^x take the sum of 2aa:* — Wx — 2a*6*« and 3a*6*a; 

- 2(w;* + Wx. 

232. From the sum of —4a — 36 — 2c and 5a + 26 — c 
take the difference between 3a — 26 -|- c and 8a + 56 — 3c. 

233. From the sum of ^ — ^6 -|- ^ and |a + |6 — |<j 
take the sum of |a — ^6 — |c and |a — f 6 — |c. 

234. From m — \n -\-\q^ take 3m — ^w + \q and to the 
remainder add the difference between \m — 2n + 5^ and 

- |m - f n + 4^. 

235. Verify the results in number 232 and 233, if a = 12, 
6 ^ 18 and c = 24. 

If a; = a* + 2a6 + 6*, y = a*-2a6+6*, 2=3a*+4a6+56*, 
M == 4a* — 3a6 — 26*, find the value of 

236. « + y + 3 + w. 237. a; — y + 2 + w. 

238. X ^y --z-\~u, 239. a; — y — 2 — w. 

240. From ^ + 2a;^yi -}- y^ t^e g^ ^ 2«^y* + yi 
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241. From 6 Vo+l + dc^d"'* take 3(a; + y)i - 4(^d-\ 

242. From 7r + ^s - f < - 1 take 3r - ^s + J« -2. 

243. From 8a; — 5 -yjxy + 19(a + 6)** take 6x + S -^Ixy 

244. From 4a*«* — 4ii; + lOc^y* take 8c%i + 4a' V^ — 3w;. 

245. From QA;*/-' - 3ajy + 12 - 2 V^ take 11 + lOa^y 
_ 5A;*r' + 2xiyK 

246. From cue"' — bx~* -\. ex — d take oar* — hx~^ ^ ex — d. 

247. From the sum of 5ci; — 90 + 4v\ 5if + Scv + S ^Ivy 
and 60 — 2ey — 12 Vv take the sum of 2ci; — 75 + 6v^, 
4v* - Scv - 50, and 20 - Sv^ --2v' + dd'v'. 

248. To baa^ - 76c + Sm* - 2c-^, add 3c6 - 4c-* + 2ax', 
then subtract 10m* — bxy + 36c — 12c-*, add 6m* — llc6 
+ 3n — 4aa;*, subtract — 16cm;' — 2m* + 46c, add 5m*+6c"**, 
and subtract 4txy — 4n. 

249. To 7cy~^ + Sax — 56, add 46 — 2cy"* + m, then 
subtract 5ax — m + 3 and — Sax + bcif^ — 6, add lOaa; 
— 26 + 8m — 3, and subtract 3m — lOcy"^ — 2m. 

PARENTHESES. 
Free from parentheses and combine : 

1. 19 + (8 - 14 + 11). 

2. 34-8- (-5 + 9 -2 + 6). 



3. «— 1— y — 2 — t(;-j-w. 

*• (P + q) + (Q + r)--(p + r). 

5. (2m — 71 — jo) — (m — 2n +p). 

6. (2a - 6) - (26 ^ c) ^ (2c ^ a), 



SUBTRACTION, 47 

7. a-.(6 + c-d + e -/+ g). 

8. (e - y - 2) _ (/_ y + 2) + ((7 + 2z). 

9. 1 _ (1 _ v) + (1 - v + t;*) _ (1 - V + t;* _ iy»). 

10. 4a - 6 + 3c + (- 3a + 86 - 4c) + 9a. 

11. 36m +^ _ ^ + (24m _ 6^) - (42m _ 8;?). 

12. a; — 3y — (2y — 5a;) + (2 + 3a; — y) — (x — 2). 

13. U + n - {k - I) + {I - k) - (2* + 21), 

14. a; - (- a; + y) - (-a; + 2) - (- a; + tt). 

15. a; + y — 22 + (a; — 2y + 2) — (2a; — y — z) 

16. r + «- 2< - (< 1 2« + r) _ (« - 2r + <). 

17. (3a; _ y + 72) _ (2a; + 3y) - (5y - 42) + (82 - x), 

18. a; + y + 2- (-y + a;-2) _ (y-a;-2). 

19. m — n — (a — 6) — (c + d) — (c +/). 

20. 3pa; ^ qy — (— qy ^ rz) — (rz + 2px), 

21. 3a;' - 2a; + 1 _ (a;* + 2a; + 4) - (2a;* _ 6a; - 7). 

22. a — (6 — c) — (a — c) + c — (a — 6). 

-M- (1-7) -(!-/)• 

25. o _ (2i _ c) _ (_ 2d + 3e -/). 

26. Prove that i* + iy - (i* - ^) = y. 

27. !«• _ K - icd _ (cd - d* _ fc*). 

28. !«' _ 2 - |m - (- J - K + w). 

29. |«'_^ + f_(|« + a-l). 
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30. if - ^pq - (i - ip' - ipq). 
Free from parentheses and add 



31. X — (y — z-\- w), y — z — w + Xy z — [w ^ x + y"], 

32. e - (/- g), f-{g-e),g-{e -/). 

33. From a — c ^ {c — '2a) + 2a — c take a — 2c 
— (2a _ c) + (— 2a + c). 

34. From the sum oi x — {p — q) and ^ _ (^ — re) take 

35. Subtract a ^ (J> — c) from c — {a — h) and to the re- 
mainder add h — (^a — c), subtracted from a + (^b -\- e). 

36. Add X— (2y + 3z) and 2y — (3a; — 4z) and from the 
sum subtract the sum of Sz — (4x + 5y) and 6a; + 72 — 8y. 

37. From the sum of 1 — (^x + Jy) and _3 — (Ja?— ^) 
take _ 5 - (^a; - |y). 

38. To the difference between x — y -^ z, minuend, and 
z — X — y add the sum of — y — a; — z and y — (^x -\- z) and 
from that sum subtract Ja; + ^y — (Jy — §a;). 

Brackets Within Brackets. 

(Note : To free from nests of brackets, begin with the inner one. With 
care, one may free in the order in which they occur by observing the fol- 
lowing rule : If the number of minus parentheses within which the num- 
bers are included be odd, change all the signs, otherwise make no change ; 
this method, however, should be used by advanced students only. Thus in 

12883888 

x-idy-lx-iSz-Sy) +2z-(x-2y-'z)}'\y 
the numbers over the quantities show within how many brackets preceded 
by the sign miniis each quantity is included and we can free by inspection 
as follows : x — 5y + x — Sz + Sy + 2z — x + 2y + z = x.) 

Free from brackets and combine : 

39. 32 - 5 - [8 ^ {3 - (9 + 4) - 2} + 5]. 
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40. 20 -{9 -(7 -4)}. 

41. 9 -{9- [9 -(9-5)]}. 

42. 2- [4- (6 -8) -10]. 

43. 1 _ {1 _ (1 _ [1 _ 2] _ 1) _ 1}. 

44. 2- {3- [4- (5 -6)]}. 

45. 9- [3- {4 -(-5 -2)}]. 

46. 7 + (l-3)-{(3_2) + l}+6_(4_3). 

47. 52 - 5 - [8 - {3 _ (9 + 4) - 2} + 6]. 

48. » _ [y _ (« + «)]. 49. c _ [d _ (e _/)]. 

50. 2x-{z-(x-22)}. 51. e-{2f-(3g+2f)-e}. 

52. 3m— [n+ (2m _ w) _ (m — n)]. 

53. c _ (d _ c) - [i _ (c _ d)]. 

54. X - {y - [2y + nq + [i, - (m - 2y)]}, 

55. 6 -[«_/_(/_ A) _ (A _e)]. 

56. 3o _ {36 - [4a _ (66 - 2a)] }. 

57. 5a; - {3a; _ [4a; - (5a; _ 2x)]}. 

58. lOj^ _ {5« - [4v + 2w _ (6» _ 5w + 2?)] }. 

59. «_{«_[«_(« + «)] }. 

60. 9c _ [3c _ {4c _ (6c _ 2c)}]. 

61. e-{-(-f-g) + h}. 

62. 2o - [7x - {4a- (5x - 6a)}]. 

63. 1 .- [1 - (1 _ c)] + [2e - (3 _ c)]. 

64. a + (6 _ 3d) - {(3a _ 26) + d} + 2a _ (46 - 8d). 

65. 7x-[x + 5z- {a;_«_3a;_2«}]. 
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66. e/fc* - (2 - 3ife + *»)+[_ 7 + (bk _ 8/fc _ 3) 
(3_2-4Jfc)]. 



67. x^{y-z + u} + [y-u- 2y\. 

68. {6a - [36 + (8a; - Z + by - «) + 4a] - 36}. 

69. 4-[3-(2-y)] + [6y-(3-6y)] + [7-(_5+8y)]. 

70. 12 - g - [7g - {8g - (9g - 85 - 65)}]. 

71. 12a;_{a;- [« _ (« _ 3) + 3] - 3}-{- « _[_ a; _ 

(-* + 3)+3]_3}. 

72. {(6a _ 3a;) + (66 - a)} -{a- (2a; _ 3a) _ 6} 

+ {a— (a; — 56 — a)}. 

73. A - [2A+(3A - Ah) - 5A -{6A-[(7A+8A)-9A]}]. 

74. 14a _ (36 + 2c) - [66 - (6c - 66) + 5c - {2a _ 

(14c + 26)}]. 

75. 5p - [83 + (2q _ a;) - 4a; + {5p - (85 - a; -25)}]. 

76. 4tt - [5v - {4w - (3w - Sv) + 2t) - (4« - 2t) _ w)}]. 

77. a; _ [2y + {3A - 3a; - (a; + y)} + {2a; - (y + A)}]. 

78. _[_{_(_a;+y_2«)}-a;] + [-{-(y+«-6a;)}]. 

79. - [_ (_ {-4a;})] - (- (- (- 7y))). 

80. 3a; - (2a; + 1) + [a: - (2 - a;)] - {- 1 - (- a; 

-{_2-a;+(_l)}-2a;)}. 

Introduction of Parentheses. 

Prove your work in the first twelve examples by solving 
each result. 

24-5 + 4-6-7 + 3-2 + 1-8. 

Use those numbers in the order given and without changing 
the value of the expression. 
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81. Bracket as trinomials. 

82. Bracket as binomials. 

83. Bracket as trinomials, each preceded by the sign 4.. 

84. Bracket as trinomials, each preceded by the sign — . 

85. Bracket as binomials, each preceded by the sign -|-. 

86. Bracket as binomials, each preceded by the sign — . 

87. Begin with 5 to bracket as trinomials. 

88. Begin with 5 to bracket as binomials. 

89. Bracket as trinomials, beginning with each following 
number, in turn. 

90. Bracket as binomials, beginning with each following 
number, in turn. 

91. Bracket as trinomials, placing the last two numbers of 
each trinomial within parentheses. ^ 

92. Bracket as polynomials of four terms each, and in- 
close the second and third terms of each polynomial within 
parentheses. 

Without changing the value of the following expressions 
write within brackets : 

93. The last three terms of « + y — 2 + m. 

94. The last two terms of a — J + c. 

95. The last three terms of e — / — gr + h, 

96. The second and third terms of 3p — ifc + g — 4r. 

97. The third and fourth terms of a^ + 2xy ^f + z\ 

98. The second and third, also the fifth and sixth terms 
of 3c* _ 4c*d + 5(f<P - 6c»d* + 7ccP - 8. 
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Express as binomials, also as trinomials : 
99. 6a;-5y-42 + a + 26-3c. 

100. p ^2q + A8—6t — Sm + n. 

101. a:* + 4«*-3a»-2a» + a;-.l. 

102. — 4ife — 5w — 6n — 3p + 2^ + «. 

103. 6a* - 5a*c + 4aV - 3aV + 2ac* - c». 

In the following examples obtain two results, first with the 
sign + before each bracket, and second with the sign — : 

abx — OCX — hex — ahy — <wy + bey, 

104. Bracket terms containing ah. 

105. Bracket terms containing ac. 

106. Bracket terms containing he. 

107. Bracket terms containing x and y, separately. 

In the following, bracket the like powers of x twice, the 
first timjB so that each bracket shall be preceded by the sign +, 
and the second time by the sign — : 

108. 4ar^ + ca;» + 8 + 3ca; - Ta:* + cw;» - 2a;. 

109. ^ds? - 9 - 4a; + 6c? + 76ar^ j^ ex - bo^ - dof. 

In the following examples inclose the last three terms 
within parentheses preceded by the sign — , and the second 
and third terms of each trinomial within brackets preceded by 
the sign — : 

110. a* - 3a» - 6a + 4. 111. f +p\ -\-p^ + c^. 
112. m — n-^p + q + t 113. a* — c* — 2cd — (P. 
114. a:*_2/»-2y2-2'. 115. cr* + eP + e - 3cd6. 
116. a;* + 7a;*+ar*_5a; + 8. 117. -5-6a-76-8c-9(i. 
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118. 9abcd + 7a^be - bah^c + ^ah(f - 21. 

Collect within parentheses the coefficients of x, y and z in 
the following examples : 

119. 4ax — Jay + Sbz — 56a; ^ ex ^ 2cy. 

120. ex ^dx+Sey + 4y + 5cz — 6dz — z. 

121. ex — 3fx-\- 9gz — 4fx — T^fy + ez — 2gx — ey + bfz, 

122. 9ma; + lOmy + 8ny — 12n2 — Ibpx + 9py + 4p2. 

123. 6(ic - 4cy - 5/2 - 2(ic +/c + 8/2 - 3/c -/y -/«. 

Simplify the following and regroup them according to the 
powers of y and x : 

124. ef-Zgy-iff-{gy-hy- {/y» + 43(3^}] ) 

125. 6»ia;* - (5na; - 4pa^) _ [8w«»_ {2ma^+ 3ma;} -Tpa*]. 



MULTIPLICATION. 

1. MOKOHIALS. 

+ 3 X (+4) = (+4) + (+4) + (+4) = +12. 
+ 3 x(- 4) = (-4) + (-4) + (-4) = -12. 
-3 X (+4) = -(+4) -(+4) -(+4) = -12. 
-3 X (-4) = -(-4) -(-4) -(-4) = +12. 

Multiply the following : 



1. 


+ 6 by +4. 


2. 


+ 6 by -4. 3. -6 by + 4. 


4. 


- 6 by - 4. 


5. 


-9 by 5. 6. a; by 6. 


7. 


o by — 5. 


8. 


2b by 7. 9. 3c by - 4. 


10. 


- ar* by 8. 


11. 


_ J/" by — 2. 12. 6 by — a;. 


13. 


_ 9 by 3o'. 


14. 


- 13 by - 2c. 


15. 


+ « by + y. 


16. 


+ a; by —y. 17. — a; by + 2. 


18. 


- ar by - a. 


19. 


6a by 76. 20. - 3p by 63. 


21. 


9c by - 2c. 


22. 


—5a by —3a. 23. —8m by —3m. 


24. 


— n by n. 


25. 


-5edhjd. 26. 3e/by4e/. 


27. 


5ab by — n. 




. 28. — 3m*M by — lay. 


29. 


5m» by 9m. 




30. 2cd by - 5e/. 


31. 


— 7abx by cy. 




32. — 4pq by — 2pa;. 


33. 


3<*g^ by 4c'd. 




34. — 9mn'p* by — 3mnp. 


35. 


20o6cde/ by 2ghi. 


36. 5mVaby -SasVa*. 


37. 


-IW^ by - 


llt«'«' 


38. 9aaa by 4aa. 



54 
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39. 12aa66 by — 3a6. 40. ^l^xxyy hy 2yyyzz. 

41. bcfifd" by - 6aV/*. 42. -3a:*y»«' by 12a;'y*2'. 

43. 17aVy^^ by 3aVy. 44. 4c»'(f V^ by 3d"6"/". 

45. _ 12apYr« by 3a'^j95r«». 46. Oa^'y*/ by 25ar'y»2\ 

47. - 6a»6*c" by Oa6c^ 

48. a(a? + y) by 3. 49. c(u — w) by d. 

50. . (a _ «) by - St/*. 61. - 7(c + «) by - 5«. 

52. _ 2e(j3 - 5) by - Sef. 63. - 52»(a» + a) by Qxyz. 

54. 4 V^Tl by - Z;^. 

55. - 5a? Va'-aj» by - 8a'6V. 

56. — 5a;(c — d) by 4a;(c — d). 

57. — aa:(^ -|_ «) by — Zax{p + «). 

58. 9a^/^?Tfribya'A/^in. 

59. a(a + 6) by a(a + 6)*. 60. c{c^d) by - 3c(c-d)'. 

61. - 2aV(6 -/)» by _ 6aV(e -/)*. 

62. - 20(ar* + a:» + a;) by -a\si? + 7? + z). 

63. _ 5a Va:' + 2a; + 1 by 3a* >/«* + 2a; + 1. 
Multiply together the following : 

64. ah, ac, ad. 65. xy, xz, zx, 66. m/i', np', pn*. 
67. a, ab, abc, abed. 68. 4a, 56, — 6c. 

69. Qxy"^, 2fs?, - dx'z. 70. - 2pq, 4p% SpY- 

71. 3m^ — 3mn, 3n*. 72. — xy, yz, — 2ii>, w«. 

73. abe, bed, ede, — dea, 74. — hk, — Ik, — hi 

75. (^a;»), (-a:»), (-a;). 76. (-a:)«, (-a:)', (-a:). 
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11. Sy, -4/, -5p*. 78. (4m/i),(_cm),(_56n). 

79. ^ 21abx, 39m^, 18qp. 80. lOaV, _ 2a"2, 6a»a;. 

81. bm^nyq\ - 3mV, - Ip^f. 

82. - 12a»6V2^, - 6a*6»a;y, 2a»6Vy*. 

83. 9aVeP, 3aV«, ^2af^cd}\ 84. 12a»6V(fe*, - 9a»6Ve*. 

85. — 12mV«, — 4m'7w;*, — SmnVz\ 

86. - SpVr*, - 12pY^*«'yV». 

87. — a, — a, — a, — a, — a, — a. 

88. — «, — a;, — a;, — a?, — «. 

89. — dw, dw, — dwy dw, — dw. 

90. - 2a, - 3a», _ 4a\ _ 5a*, - 6a*. 

91. -y, _3y, -Oy, -Sy, -17i>*. 

92. af by a?. 93. 2** by - 22. 94. _3(fby -5c*. 
95. ef'bycf*. 96. - 3a"*6* by 4a6. 

97. 2c~ by _ S<r. 98. _ 5^* by - 42/*. 

99. _ 7a* by 4a'. 100. af* by a;"". 101. 3a;-" by 2a;^ 

102. _ 4a-" by - 6a-". 103. - dx'^ by - a;". 

104. a-« by aK 105. (a + by bv (a + 6). 

106. (c + dyhy(c + dy. 

107. 5a(e - x)-' by - 3a(e _ xy\ 

108. (6a;y)». 109. (4a«6)». 
110. (-2aV)«. 111. (_3ay)^ 

U2. (-2a^)*. 113. (i-2xyy (-Sxyy, 

114. (-2a:y)*, (-2amy. 115. (-amy, {2o^yy. 
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116. (-m)», (-2my, (-3m). 

117. (ab)\ (- ab)\ - (aby. 

118. (a-i*)'. 119. (-aV)». 120. - 5(0*2')*. 
121. (_5a"'c»)'. 122. a-'S a. 123. a:'"", x". 
124. 20*, - 36^, 56*, _ a6c. 125. 8*, 8l 

126. 5^ 5*. 127. 4-*, 4l 128. 7-*, 7*. 

129. 4-*, 4-*. 130. 6^ el 131. 9-*, 9-*. 

132. Sx\ 2xi. 133. 29*, -29"*. 134. a:*, 3a;-*. 

135. 7a, - 5a-l 136. _ 5c, 4c-J. 137. lOaS Sa"*. 

138. SaH\ - 7al6i. 139. 4«-i, - 4x-i. 

140. 6a-^, 8a-i. 141. 2aH\ Ba^-V. 

142. 9a'/*, - 40!"^'. 143. -50:-^, 3a:'y»z'r 

144. 3a^6«, 9aUK 145. SaU^c* - da^b^A 

146. _ 3a:'y^2-», - Ux^hi. 147. a^fc^c^, - aH^cdK 

148. -4a»6AA, llaMd^e^. 149. S'a'^rS 2*a-»6-*. 

150. 4'a-«c-^, - 4*«a-V. 151. d'x-^fz-', S'xyV, 

152. -IVy-^g', _ l-»a;-«y»a-». 

153. - 4"'a-^6-'c-«, 2V6^c-^. 

154. 3*a-*6M, 3-ia-S6-M. 

155. _ 2*a;%-*2-^ 2-'a;-%-^«*. 

156. 7-"a-*6M(H, -7a'»6-*c^(H. 
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Multiplication of Polynomials. 

The number 74 may be read in three different ways, each 
equally correct, as follows : (1) Seventy-four ; (2) seventy 
units plus four units ; (3) seven tens plus four units. The 
first is rather the method of arithmetic, the last, that of 
algebra, the second is occasionally used in both. 

To illustrate this, let us multiply 2112 by 321. This is 
the regular method of arithmetical multiplication, 91 1 9 

familiar to everyone, and calls for no explanation. ^21 

For convenience we will abbreviate the names 
of the places occupied by the difierent figures as ^224 
follows : th for thousands, h for hundreds, t for 6336 
tens, and u for units, and write the example thus, 577952 
and multiply as in algebra. 

2th + lA + 1< + 2% 

3A + 2< + lu 

6A<A + 3hh + Zth + 6wA 

+ 4ftA + 2th + 2tt + ^ut 

+ 2uth + liiA + lut + 2uu 

In examining these partial products we should remember 
that, when no sign is expressed between letters in algebra, 
multiplication is always understood. 

Bearing in mind that any quantity multiplied by unity, or 
1, remains unchanged and that tens times tens, or ten tens, 
is the same as hundreds, and hundreds times hundreds, or 
hundred hundreds, is the same as ten thousands, we may re- 
write the partial products thus : 

2th + lA + 1< + 2% 
3A + 2< + lu 

6A<A + 3ftA + 3«A + 6A 

+ 4ftA + 2th + 2A + 4< 
+ 2^A + lA + 1< + 2u 

6A<A + lUh + 1th + 9A + 5< + 2w 
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Which of the two products is correct ? What is the dif- 
ference between them ? Carefiilly examine and compare the 
two results and we find this difierence ; the denominations and 
the relations of the several figures in arithmetic are shown by 
their positions, while in algebra they are shown by letters 
(which stand for words) and signs. Each method has its 
peculiar advantages. Arithmetic obtains the product by the 
shortest, most concise method, without showing of what the 
product is composed. Algebra goes into details and allows 
us to analyze every step of the work. For example, 25 
squared arithmetically gives 625, and that is all we know 
about it, and so with any number. But, if we wish to square 
any number algebraically, consisting of tens and units, we 
proceed as follows : 

Let t represent any number of tens and u 
. Jj any number of units, and from this result learn 

^ . that the square of any number consisting of 

ini 4- u^ tens and units is always made up of the same 
^ rt. 2 three parts, namely, the square of the tens, 

plus twice the product of the tens and units, 
plus the square of the units. 

Multiply 

157. 6 + 3 by 2. 158. 7 - 2 by 4. 159. -3+9 by 8. 



160. 


6 + 5 by - 3. 


161. 


_ 3 - 7 by _ 5. 


162. 


- 29 + 305 by 23. 


163. 


a; + 4 by 2. 


164. 


a; _ 3 by 7. 


165. 


- a - 4 by 12. 


166. 


6 + 7 by - 2. 


167. 


a + 6 by 3. 


168. 


a — c by 7. 


169. 


e — dhy — 15. 


170. 


e — 4 by a. 


171. 


7 - 11 by d. 


172. 


15 _ 8 by - y. 


173. 


x — 3ahj 3x. 
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174. _ 5c - 4d by Se. 175. - 8y - 9^ by - 2x. 

176. -Acd + ef by 3^6. 177. aV - 6y by ay. 

178. — 3 + 4a;'y'2 by 2axz. 179. 3^^ + 2pg' by — abpq. 

180. — aftc + defhj 9ghk 181. 33:*^ — 4xy^ by — 6a:. 

182. 5x'f + SaV'hy2z\ 183. S ^Ii - 7 ^ly hy xy. 

184. 26a*6V - 30a:t/*2* by 3aca:*. 

185. - 6y >/a - 82 Vfc by 9c. 186. a* - 6* by - 14. 
187. or ^fhy 4f. 188. ;>*.- 5* by - 5pq. 
189. 3ci + SjT by Tc'y*. 190. 4a + 3a: _ 2y by a;. 

191. 4a»6 - 2a»6* + 5a6» by - 2a6. 

192. Qc'dPe + A^d^ _ 2e» by - 7(f e^ 

193. - 19mn^ - Udq + 16^ by Oa'^^iVV*. 

194. 4c*fp2' - Ad^^T? - 4eyV by 9efz. 

195. _ 6a;"y" + 13a:y2^' by 6a;"yV. 

196. - 16 - 9aV + 12cdy by - aady. 

197. 12pY - 7aycV(fY' ^7 3a"i)»'ca;y. 

198. _ 62>« + 2i>3» - 8g by i;?Y- 

199. |c _ ^d* - e by \cy, 

200. —|aV by _ |a* + aa; — fa*. 
Multiply together 

201. Ja*6 - ia6', 6a», and 32^. 

202. \a?y _ ^a^ + 1, - a^f, and \xy. 

203. xy + iyz —zu, %xz, and — Ja^w;. 

204. JaV + fa'a; - Joa:*, foa;, and - |aV. 
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205. mn' — mW + f mW, — JmX and fmn*. 

206. t^A;»Z - ^kl - i, - 15ifcr, and - %lm. 
Simplify 

207. 3ic(a; - y) + 4y(y - »). 

208. ;)(A + ife) - ife(- 2ifc - 3A). 

209. 7c(a? - 2y) - 2a;(3c - 3y). 

210. \{x - 2p) - |(j3 - 2a;). 

211. a:»2^(2* -«;*)+ a'w^'Ca:' - y*) + y'^'C^^ - ^)' 

212. 3[4cd_5c(e-6d)]. 

213. 4m - 2{n - (* - 6w - i\n - 2A;]) - 2(n - 3ifc)}. 

214. 1^ - [(3y» - 4z») - 6y<y + 2) + 32(e« + 2y»)]. 

215. 6r« _ 4[2<(r - 3«) - 3(4< - 2«)r]. 

216. 2* - 2a(a - 6)2* + (a»+ V)z _ [2* _ (a - 6)2 + 6^. 
Multiply 

217. 9a;^ + 2 + 6a;-^ by a;*. 218. 3w5 - 2m* - 1 by mrK 

219. c* - 2c*d* by - 2dr^. 

220. 4a* + 2ai6 - a*6» by - ^a^h-\ 

221. 12p''g^ - 2q-\-p^q^ hj p^(f. 

222. 7ifcr'«» - 4ifeir^ + 6«-» by 12ifc^^. 

223. 5a;-* + 4a;-*y-^ + y"' by - 3ar^y-'. 

224. a"* + a-i + a-* by — a"*. 

225. c* - 2ci + 3c-* by - IcA 

226. - 6a;Vi + y"' - 2y-'2-i by ^x^y^z-\ 
Multiply 

227. 4 + 5a; by 2a + 3. 
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228. «' — a^ + a? — a? by a;* + 1. 

229. c^ + c^ + c' + lbyc'-l. 

230. a:» + a;»y + ay + 3/^ by a;- y. 

231. 8 - 3a + a* by 3 + a. 

232. a;* + 2ca;» + 4c* by a:* + 2ca;» - 4d*. 

233. a + 26-3cby a-26 + Sc. 

234. p^ ^px '\~ qx -\-<fhj p '\- q + x. 

235. a;'-|-y*4-2' — y2 — a» — «ybya: + y4-», 

236. c* - 2cd + e* +/' by c* + 2cd + e« -/*. 

237. y» - 4y^ + lly - 24 by y» + 4y + 5. 

238. n» + 4n* + 5tt - 24 by n* - 4n + 11. 

239. tt» + 6ia' + 24t4 + 60 by vf - 6m' + 12t4 + 12. 

240. a' - 2a* + 3a - 4 by 4a» + 3a* + 2a + 1. 

241. 2m* + 3mn + 4n* by 3m* + 4mn + n*. 

242. a;* + 4aa; + 4ay by a;* — 4aa; + 4ay. 

243. ]^ + Ahl+ 5r by Ar» - 3ifc*/ - 2W* + 3l\ 

244. 4a: + 6y + IO2 by 2a; - 3y + 5z. 

245. a' - 3 + 2a* - a by 3 - a + a» - 2a». 

246. 6a; + 4a;* - 8 by - 4 - 3a? + 2a;*. 

247. 11/^ - 2ti;* + w; - 2 by ti;* + 2w + 3. 

248. a? - 3a;*2/ + 3ay _ y* by a;* - 2a;y + y*. 

249. 16a;* - 24a;» + 36a;* - 54a; + 81 by 2a; + 3. 

250. ^ _ 6g* + 125 - 8 by 5' + 6^ + 12^ + 8. 

251. a'b^ + a*6* + a6 + 1 by - a»6» + a*6* - a6 + 1. 

252. c» + 2c*c? + 2cd* + (P by c» _ 2c*d + 2cd* - (f . 
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253. 1 - 3m + 3m» - m» by 1 - 2wi + m\ 

254. 25«' + 6a;V + 7a^y" by 2a: - 3y. 

255. Sc* - 4c2 + 52» by Tc* - 2(» - 32». 

256. 81m* + 27m'n + 9mV + 3mn' + n* by 3m — n. 

257. 322>* + l%p\ + 8pY + 4pV + W + 9* by 2p - 5. 

258. 1024a* -.256a*a:+64aV - 16aV + Aax^^sf by 4a+«. 

259. 81a* + 54a»6 + 36a*6* + 24a6» + 166* by 3a - 26. 

260. 3e* ^ 12ey + 2e/» - 5/* by 7e - 2/. 
26i: 3/ + bg^h + A* by 3/ - bfh + ^•. 

262. 7m*n — 2p»5 + ibi by 5m* + 3p* — 9*. 

263. 16c*(P - 56*^ + tt* by c - tt + 3^*. 

264. 116*c - 5ay + 2z by 14a»m + yz, 

265. 13m*v — 5t4v* + 3wv by 6w*v + 2ttv* — uv. 

266. Ja:' + Ja: + i by Ja; - J. 

267. ic»-2c + fby^ + f 

268. |a* + am + fm*by ^ + im. 

269. f;>* -.;>(^ - |<^ by |i>» - i;>5 + \<f. 

270. J^-P-fbyJ^ + P-f. 

271. |^ + F + i^by|^ + |f-|^. 

272. J+ta: + a;»byi-irD + a;». 

273. fa'-loc + c'by^*- Jac-c*. 

274. Ja* - faa; + 12a;* by 12a* + \ax--.\3^. 

275. 3ia:*y + 23^a^3/» - ^^f by 2^ - ^^y + ^. 
Expand 

276. (l-2«»)». 577. (4a6»+7)*. 278. (2a;* - J)*. 
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2 + 5ay)«. 280. (3a - 4a:»y'y. 

a? + 2x-Z)\ 282. (a;» _ 6a; + 7)*. 

«»_2y»-30'. 284. (2a; -3y)'. 

2c -3d)'. 286. (3c-2a;y. 287. (a; + y + 2)'. 

f^g + yy. 289. (e-n-^'. 

8a» + 66' - a')*. 291. (a + a;y(a _ «)*. 

c - d)\c + d) + (c + d)'(c - d). 

a + 6+c)' — a(^b+c—a) — b(^a-\-e~~b)~'C(^a+b—c). 

a4-c+a;)*+(a+c— a;)'+(a— c+a;)'+(— a+c^-a;)^ 

m — w — i>)' + {n —p — my -|- (|> — m — n)*. 

a + x)(^a — a;)(a' + a;*). 



279. 
281. 
283. 
285. 
288. 
290. 
292. 
293. 
294. 
295. 
296. 

297. xy(x' + f)(x + y)(x-^y). 

298. (c* - (f Xc' + cd + <^)(c' -cd + d'). 

299. (a; — a) (a; — b) (x — c). 

300. (ifc* — m*)(A; + m)(A;* — Fm + A:*m' _ ibi' + m*). 

301. (c+l)(c-l)(c* + c+l)(c*-c + l). 

302. (a' + a + IX^* - « + !)(<** - a' + 1). 

303. (x + z)(x-. z) (2a; - 82) (2a; + Sz). 

304. (a; + l)(a;_2)(a; + 3)(a;-4). 

305. (Be - 5ny - 5(e _ n) (e - dn). 

306. (a + l)(a + 2)(a + 3) - (a - l)(a - 2)(a - 3). 

307. (a _ 6)(6 - c) - (a _ c)(6 - c) - (a - 6)(a _ c). 

308. (4y - 3)(y + l)(2y + 5) + (y - l)(2y - 5)(4y+3). 
Show that 

309. (a - ly + (2a + 1)' = 4o' + (o + 1)» + 1. 
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310. (c + 2)' + (2c + 1)' = (c _ 2)' + 4<5(c + 3) + 1. 

311. {m* + m-\. 1)' + (to* - m + 1)' = 2(m* + 3m* + 1). 

312. a^ + y* + «• + 3(y + «)(« + y) (a? + «) = (a; + y + «)». 

313. (y_«)'+(«_aj)»+(a;_y)»-3(y-«)(«-a;)(a;_y)=0. 

314. (e +/)(/+ sr)(«/+e) +e/y= (e +/+ g)(.eS+fg+eg). 

315. (o +6 )(o + c) + (6 + c)(a + 6) + (o + c)(6 + c) 

— (a + 6 + c)* = aft + 6c + oc 

316. a^-y'=(a;_y)(a;' + *y + y') = (a,_y)» 

+ Zxyi^x _ y) = (a: + y)» _ 3a^(« + y) - 2y'. 

317. If a; = 2a + 5c, that 3? = M + 126c» + SOocx. 

318. K a; = ; + TO — 2», y = TO + n— 2^, and z = l + n 

— 2to, that «* + y* + «• + 2a:y + 2a» + 2ya = 0. 

319. Substitute a + 1 for a; in «• _ 3«, 

320. w - 1 for y in 3y' - by. 

321. ^ + 2 for a in a' - 3a» + 2a. 

322. g — 1 for x, and 1 — g for y, in ai* + 2a!y + y*. 

323. In 3«' - 4ay + Sy*. 

Free from parentheses and combine : 

324. [l + (a!-y)][l_(a:_3,)]. 

325. [(a + x) + ib- y)] [(a + x) - {b - y)]. 

326. [(a + c)(c + x)-] -\e{e-<^a- a;)}]. 

327. (a + hy - [(a + 6) (a - 6)] _ (26* _ ab). 

328. (o+6 + c)'_(o+6)'_c(2o + 26 + e). 

329. (to — n) (m* + to'w + mn* + »») [(to* + n')' - 2m'»'] , 

330. 2(p + 2y)(^ - 25) [(p + 25)' ^ (p _ 2s)']. 
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331. [(c + y)' + (c - y)*] [(2c + y)' - (c - 2y)']. 
Multiply 

332. (a;*-6?)(a:»+6). 

333. (2m-*-3i*)(2m-* + 3A;^). 

334. (a^ + aV^ + a*c"* + c"^)(a* — c"*). 
336. (6*+26*c*)(6*-2c*) 

336. (3a?-2a*-l)(a* + a-0. 

337. (2a;*-4a:V + 6a:V)(6a* + 8ay*). 

338. (12w*a;* _ 2a; + n-'x*) (2nV* + n-V*). 

339. (4rrV-3rV^ + 5«-»)(12rV + 9r«»<-*). 

340. (4cM + 8cM + 16cM + 32c-ia;^)(cM - 2cM). 

341. (a-? - 6a-* + 3a-*)(a* + 4aJ + 2a*). 

342. (A;* + Jk* + AjI + A;-* + r*)(A;* - A;-*). 

343. (m* — 4 + 4)n--*)(m* + 4 + 4w-*). 

344. re* ^ 2a;i + 3a;-*)(2a;l - 3a;-* - a;"^). 

345. (3i>-^5* + 2i>-V - P~\^ - 2p-5) (4p - p^-^ + 25-*). 



DIVISION. 
Division op Monomials by Monomiaub. 
1. Divide a by 1 ; by —1 ; — a by 1 ; by — 1. 
What is the result of dividing any quantity by 1 ? by — 1 ? 
Perform the following divisions : 
2. 4)12. 3. -4)12. 4. 4) -12. 

5. - 4) - 12. 6. - 3)384. 7. + 12) - 264. 

8. 3.4)7.3.4. 9. 8)7.8.9. 

10. _ 6 . - 3) - 3 . - 6 . - 9. 

11. 2)8a;. 12. - 3)12a;. 13. 3) - 6a. 
14. - 4) - 12y. 15. - 13)13a?. 16. 14) - Uy. 
17. ab)abc. 18. — xz)xyz. 

19. - lef) - 2Ufh. 20. ade) - edc. 

21. 8aa) — l^aaax, 22. — Saaxx)12a(iaxx, 

23. — x)14xxx. 24. 6cc) — IScccccxx. 

25. — nppqq)napppqq. 26. 2)2'. 

27. - 4*)4\ 28. 7») - 7\ 29. - 4") - 4". 

30. 6a;)12r^. 31. - 5a«)15a«. 32. 4^^) - 24x\ 

33. - 7af) - 35a^. 34. _ aV)6aV. 

35. - ^fx) - ^Px. 36. - a^f^) - a^yV. 

37. 7mV') - 14mV;)Y- 3^- - 4/'mW)16/W«V. 

39. 9apV)18a*pVa:». 

67 
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40. 
41. 
43. 
45. 

46. 
48. 
50. 
52. 
54. 
56. 
58. 
60. 

61. 
63. 
65. 
67. 
69. 
72. 
75. 
77. 

79. 
81. 
83. 



- %uuvvvfi) - ^2u^v''u?x. 42. - 31m*aa;)62m'ya'rc6. 



12ay^2») - mjtx^k. 
9x^zf)S1^3^z'f. 

2aV)8aV. 
7aV) -. 21aV. 
4a*b'x) - 8a'6V. 
4a6'c) - 9a»6V. 

- 28mV)21m*nV. 

- 21eTg) - 18^/'AV. 
40c*)-.15ac. 

- 29r^8'fx) - 29r»«'«*a;. 



44. - 7Ai)Y)49A;bpY- 

47. - 3c*(f )18c'd\ 

49. - 13«»y*20 - 39ar»3/'/. 

51. - 20aca^)15aV2. 

53. 35a;y2») - nof'^^vfw. 

55. - 34aV)12c*aV6. 

57. - 17Mva;*) - 17wa?. 

59. -9aV)6a6(Xc. 



-4c-y-*a)-20c-^d-^2 



62. a-^c-^)a-''c-*. 

64. 28-''h-H-'')Vm-^'mrH. 

66. 3a-^6-'c-^) - 15a*c-^. 

68. -. 8a-^aa'')24aa-^a-'. 
70. a;-')a;-*. 71. 'mr^')m-''. 

73. c-'a;-'*) - e^. ' 74. 3mM)6m*w*. 



lla-»6-V)13a-«6-*a?. 76. 9x^^z)Z^x^y^z^' 

(^S^^) -. a'^ce* 78. - 4cM) - 12c***. 



7(a? + y) -^ (a; + y). 80. 5a(a + 6) -r 5a. 

4(w + v)» -1- 2(w + v). 82. \^x{h + ft) ^3a;(A+ft). 

10a"(o + xY -i- 5a(c + a?). 
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84. a(6+c)(6+/)-.a(e+/). 

85. V2,a(m + n)x -^ Zx, 86. 15(a:+y)3a(«+u;)-j.6a. 

87. 18(a + c)5«y(m + n) -h %(a -[- c). 

88. Tass'Cp — 5) -^ aa5'(^ — q). 

89. 13c'a;*(m - n)' ^ 13(m - n)Va?. 

90. 16(^ + u)\c - dy ^ 4t{h + i*)(c - d). 

91. 18r«V(^ + ^)*^9(^ + y)r«<. 

92. - 52«(1 + a*)' ~ 32(1 + ay. 

93. 28^^(1; + 1)' ^ _ 4v(v + 1)». 

94. - 32cf»(c» - 2c + 1)* -1. 16c*(c* - 2c + 1)». 

95. 18a:^^(a + 6)»(a - 3)* ^ %x\a - 3)»(a + 6)*. 

96. 9(c - a?)"(ii + v)" -f. 9'(w + v)"(- a: + c)". 

97. 12(a - by^\r ^ (?) ^ 16(a - 6)(r - «)9'- 

98. 5aa:*(a; + y)*9a(2 + t*) -^ 15(a: + y)*(2 + tt)aV. 

99. 6c-^a;(a - c)-*3a;-*(p + 5) -f- 54(a - cyx{p + 5)c(i. 

Division op Polynomials by Monomiam. 

100. Divide 25 + 20 by 5. 101. 27 - 18 by 9. 

102. -48 + 32 by 8. 103. 24 + 20 - 16 by - 4. 

104. -36-28-.12 by -4. 105. 9a + 126 - 3c by 3. 

106. 16a' -. 12c* by - 4. 107. 4c» - 5c* by - c*. 

108. - 18a* _ 27a' by - 9a. 109. ad+bd^edhjd. 

110. 12a? + 9a:» - 6a;* by - 3a:*. 

111. & -.2c*_3c»by-c». 

112. -. 20a? - 30a;* by - 10a?. 
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113. 34aV-51aVby -17aV. 

114. _ 12a'x -t- Mx _ Aa^x by - 4a*. 

115. Ibp^ie - 30yi5;+ 10p% by 5p*. 

116. 8a*6V - 16a'^6V + 4a*yc by - 4a»6». 

117. eOa^yV - 48a;y/ + 36a^3^«* by - 6a;»y". 

118. Byl2ay*2'. 119. By - 4a?y2\ 

120. 42amV5<^ - 636c*r»5<^+105r»«»^:c-84r»ib«* by -21r»«^. 

121. 12aVA* _ 18a'6ar'A* + 8a'cAV - lOa'dAV by 2a'AV. 

122. _ 24p^ + 36pVr«» - Y2pYr<» + 84p5Va:* by -12pg». 
Simplify 

123. 3a:» - (ar» - 4a;) ^ re. 

124. 40*^(1 - 2c) _ (10c*(f + 8c*(f ) ^ - 2c*d. 
126. (7a' - 14a') ^ _ 7a - (- 2a*c + 3ac) -i- ao. 

126. (a^y _ a;»y + 2sfy) ^ a^ - (4a;» + 4«») s- 2a;. 
Divide 

127. — xyzw 4- a^yz^ti;' — yg by — xyzw, 

128. ISa*^'^ - 7a»6' + 9a*6* by - 3a»6». 

129. 12(?de' + 16c*dey _ 3(Pc*eV by 4c*de». 

130. 20mV^5 + 21m^hn — SSm^/ip^^" by 5m^npq. 

131. 4a»ca; - 26V - z' by 26*a;. 

132. _ 15a6c + 7a'6 - 5ab' by - 3a6c. 

133. 54a:»y»2 + 18a;y^«^ - Ixy'Jf by 9xyk 

134. SGoc'a:* - 54a6' + S4^c by - 18aca;». 

135. 24kl^mn - 36aibi - 48i5;^*m by 12Hm. 
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136. ISaicde - ld*edh + 5e" by - 2abcd6. 

137. 12a(»* + lie - lOa'cVy by 5aV2. 

138. 36/a:»c - 5r»«»«» + 63/Vc by 21/Vc. 

139. 2a» - 3ac + |<iV by - ^. 
,140. ia?y-|^3/»by-fa;»y'. 

141. — 2mV + ^mV by |m*n. 

142. - |a* + law + ^ by - |a. 

143. «»2* - ^ar'^' + ia:»2* by f ass*. 

144. _ fa:« + ^ - 9da; by - fa:. 

145. fa' - |aa: + V-« by - fa. 

146. \m\ — -^mnq — ^mpq by fmg. 

147. 3ar*(a - «) + 12a;(a + a;) by 3a;. 

148. 7(a - 2)» - 3a;(a - 2) by (a - 2). 

149. 12(a + ey - 46(a + c) + 8d(a + c) by - 4(a + c). 

150. 7a;*(fl; - yY - 6a:»(a; - y)» + 3a:'(a: - yy by a;»(fl; - y)'. 

151. 15(a - a?)» - 3a(a - xy by 5(a - x). 

152. 2(a - cy - m(a - c)* - 6(a - c)« by - 2(a - c)*. 

153. 28a:* - 32a:' by 4fl;i 154. a^ - a:^ by - a:*. 
155. m* — m^* + n* by m*. 156. 15a;* — 25a;* by 5a;'. 
157. 32a;« - 30a;M by 8a:*. 

Division op Polynomials by Polynomials. 

Divide 1248 by 3 ; 62611 by 127. What is the difference 
between these two examples ? 
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Note that, in the first, the work is very much shortened by 
being performed mentally and only the result of the division 
written down, while, in the second, each step must be written 
down in detail, and repeated in exact order until the division 
is completed. 

Notice carefiilly what the necessary steps are and the order 
in which they must be taken, namely, (1) dividing a portion 
of the dividend by the divisor (or by a portion of the divisor, 
when the example is very difficult); (2) writing the result 
obtained in the quotient; (3) multiplying the whole divisor 
by the quotient already obtained ; (4) writing the result of 
this multiplication under the dividend ; (5) subtracting this 
product from the dividend ; (6) bringing down and annex- 
ing to the remainder the next figure of the dividend ; and 
constant repetition of these processes, in this same order, con- 
tinued so long as the remainder will contain the divisor. 
This method must always be used, in algebra, when the divisor 
is a polynomial, except in some special cases which will be 
given later. K these steps be thoroughly learned at the start, 
"long division " in algebra will present no serious difficulty. 

Divide 

158. a;» - 9 by a? - 3. 159. a;* - 25 by a? + 5. 

160. a;* - 144 by a? - 12. 161. a* - 121 by a + 11. 

162. 81 - a* by 9 - a\ 163. dx' _ 49 by 3a; + 7. 

164. 25a:' - 256 by - 5a; + 16. 

165. - 64a;* + 36 by - 8a;» - 6. 

166. 1 _ 100a;« by - 10ar» + 1. 

167. -49 + 81c"by9c^ + 7. 

168. «* - 5a; + 6 by a? - 2.> 169. a;* + 5a; - 6 by a; - .1 



DIVISION. 73 

70. a* + x^l2hjx + 4. 171. c* - 2c - 15 by c - 6. 

72. vf ^w^5ehjw + 7. 173. «« - « - 30 by 2 - 6. 

74. l+5a;+6a;* by 1 + 2x. 175. l_8m-.9m* by 1 + m. 

76. l-6m+9m»by l-3m. 177. a;»+lla;+30bya; + 6. 

78. «'+lla;+28 by a: + 4. 179. 1-26-486* by 1 - Se. 

80. m*-9m»+8 by m« - 1. 181. c* - c* - 20 by c* + 4. 

82. n* - 471* - 21 by n' - 7. 

83. 1 - 19a:* - 20a:« by 1 + a;*. 

84. a« + a» - 72 by a' - 8. 185. j9«-10p»+9 by ;>» - 9. 

86. y* - 26y* + 120 by y* - 6. 

87. 1 - 356' + 3006« by 1 - 156'. 

88. a;* — y* by a? — y. 189. a* — c* by a + c. 

90. a* — a;* by a* — a;*. 191. a:* + 2«y + y* by a; + y. 

92. 4m' + 4mn + n* by 2m + n. 

93. y - 6;)^ + 9^ by;> - 3^. 

94. 25c* + 30cd + 9(P by 5c + Sd. 

95. 16c* - 16c/ + 4/* by 4c - 2/ 

96. - r* + «» by - r + «. 197. a*+2oV+aJ* by a'+a:*. 

98. 12a« _ Toa: - 12a:* by 3a _ 4a;. 

99. 15»* + 17mri — 4m* by 3n + 4m. 

200. 12tt* - llt^v - 36v* by 4u - 9v. 

Solve the next fourteen examples both algebraically and 
arithmetically, and compare the results. 

201. 9-4by3-2. 202. 25 - 16 by 5 + 4. 



74 EXAMPLES IN ALGEBRA. 

203. 121 - 49 by 11 - 7. 204. 144 - 64 by 12 + 8. 

205. 49 + 42 + 9 by 7 + 3. 206. 64-80+25 by 8-5. 

207. 144 -96 + 16 by 12-4. 

208. 64 -8 by 4 -2. 209. 125 + 27 by 5 + 3. 
210. 3* - 2' by 3 - 2. 211. 5* - 4* by 5 + 4. 
212. 4» - 2' by 4 - 2. 213, 7» - 5» by 7 - 5. 
214., 7' - 4« by 7 + 4. 

215. «» + 1 by a; + 1. 216. «» - 1 by « - 1. 

217. a» - 8 by a - 2. 218. ic» -. j/^ by a; - y. 

219. c* + 2» by c + 2. 220. 64a' - 8ar» by 4a - 2x. 

221. 27aV - 64c* by 3aa; - 4c. 

222. -^f + 27 ix? by - 2y + 30;^. 

223. - 27a« - 125ar' by 3a* + 5a:. 

224. a« + 6« by a' + h\ 225. m* - n» by m» - n'. 

226. 1728a^ - 343a» by - 7a» + 12a;*. 

227. 125a;« - 64t/« by 5a;* + 4y. 

228. 343aV + 216aV by 7aa;* + 6a*a;. 

229. ar* - 9a;» + 27a; - 27 by a; - 3. 

230. a' - 5a* - 46a - 40 by a + 4. 

231. a;* + ay* + ar'y + y* by a; + y. 

232. 2* — 2!*it; + 2i</' — itr* by s — w. 

233. 7n^ — wm* — m*n + n' by m — n. 

234. pf — mpq — rruf + m* by pq — m, 

235. 6a' - 2a* - 6a - 2 by 2a - 2. 
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236. c»- 860 -140 bye -10. 

237. 48y» - 76(y - 64c'y + 105c» by 2y - 3c. 

238. a* - 6a» + 5a» + 24a - 36 by a' - 4. 

239. 2«* - Sar'y + 18a;y' by 2a;* - 6a^. 

240. 39aa:» + 30a» - 20a;* - 43a*a? by 6a - 5x. 

241. as^ + 3aV — 2a*a; — 2a* by a? — a. 

242. 4m» + 4m* + 29m + 21 by 2m - 3. 

243. 6a? - 13a;*2 + 4a»» + 32» by 2a; - Sz. 

244. 6ar^y - ITa;*!/* + 14a;y» - 3y* by 2a; - 3y. 

245. 49a» - 72aa;» + 27ar» by 7a - 3a;. 

246. a;* 4- y* by a; + y. 247. a* — a;* by a + a?. 
248. 1 — 2a' by 1 + a. 249. a;* by a; + y. 

250. 1 + 4a by 1 - 6a. 251. 3c» - 7c - 9 bye +1. 

252. 8a + 5a' - 8a» + 7 by 5a - 3. 

253. m'-6m» + llm + 2bym-2. 

254. 1 by 1 - a;. 255. a» _ 7a + 11 by a - 2. 
256. 36*+ 56 - 9 by 6 - 4. 257. 1 + a? by 1 - a?. 

268. 2» - 172* - 152 - 13 by 2z - 6. 

259. y* - 19y' + 4y - 2 by 5y - 5. 

260. 6aV + 12aV _ 14aV + a« - 1 by 2a» - c. 

261. a^ — y*bya? + y. 262. a* + c* by a + c 
263. c' + (T by c + d. 264. a;* _ 1 by a;* + 1. 
265. a;* + 32ti;^^ by a? + 2t«'. 266. a;*" _ y* by a;^° + y. 
267. 12aV + 56* - 32a'6' + 48a* - 36V by 4a* - 6*. 
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268. 6a^y^ — 4xi^ — 4a?y + y* + a;* by a: — y. 

269. M - 96 by 3a - 6. 270. 32«* + 243 by 2x + 3. 

271. 4a* - 18a' + 22a* - 7a + 6 by 2a - 5. 

272. 2a*-. 16a + 6 by a+ 3. 273. aV - 64 by - oc + 2. 
274. - 16a? + 46a;» - 39a; + 9 by - 3 + 8fl;. 

276. a«- 256 by a* + 4. 276. 36a;^ - 36y' by 9fl;-9y. 

277. 16m* + 16m + 3 by 4m' - 4m + 3. 

278. 81c* - 816* - 36cd - 4cP by 96* + 9c + 2d. 

279. 32 - 80a + 80a' - 40a» + 10a* - a* by 4 - 4a + a\ 

280. aV -9(uf-S<? by aV + 2ac» + c*. 

281. - 3aa:'+ 4a»a; - 9aV + 6a*+ 2a;* by -aa; + 3a'- 2a;*. 

282. a;^ _ 2a;' + 3a;« - 3a;* + 3a;* - 3ar^ + 3a;* - 2a; + 1 by 

283. 3a;*y* + 48c*d*a;* + 5c*a;y + cy* + 16c*d* - 5(?x - 16c*d*y 

- y» - 15c*a;* by c .- y + 3a;*. 

284. a* — a by a' — a* + a' — a. 

285. — c^a;^ 4- 1 by — c^ar* + c*c' — ca; + 1. 

286. 243aV - aV» by 81a*c* + 27aV + 9aV + 3aV + aV. 

287. ax + cx + ay+bx+bz+by + ez + cy + az by 

x + y + z. 

288. 312c*d* - 32c»(f + 20c'(P - 160c*d* + 88c*d» - 12c*d* by 

12c*d + 8cd* - 2cd. 

289. «* + y* + 2* _ Sxyz by a; + y + 2. 

290. a? + afs? + a;*2* + a;*/ + 2* by a;* + ar*2 + a;*^' + aas* + 2*. 

291. 2m» - 3m* - 6m — 1 by 2m* - 5m - 1. 
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292. 6/ -y - 14p + 3 by 3p' + 4p - 1. 

293. ^]f - 13A;* + 4ifc» + 3ifc' by 3Ar» - 2ifc» - 

294. ii;* + 3w/* + 2w + 15 by w — 3. 

295. 3a« + 2a* _ 7 by a - 6. 

296. 16/ - 19 + 39y - 46y* by 8y - 3. 

297. lla» + 30a* - 82a" - 5a + 3 by ^ 4 + 3a" + 2a. 

298. 12c* + 6c - 5c" + 20 - 33c" by - 5 + c + 4c". 
— K - 35n" - 71n» + 9 + 30ri + 28n* by - 13n +4n"+ 6. 

(. _ 9a" + 23a6 - 18aca? - 216" + 326ca; - 12c"a;" by 3a 



299. 

300. -9a" + 

- 76 + 6ca;. 



301. (a - c)» + 1 by {a^c)-^ 1. 

302. 6(w + «)• - (w + «) - 15 by 3(w + «) - 6. 

303. (a;-y)" - 3(a; - y)"2 + 3(a; — y)2* - 2» by (a;-y) -2. 

304. [Ar*+(w+n+j»)*"+(mn+m;>+wj»)A;+mnp] by A;+n. 

305. [crf(a:" + 2") + a»(c" + d")] by caj + dz. 

306. [a;* + (2/" - ^)^ +/*] by a:" + «c +/". 

307. i{a'^ + bY)^{a'V + 7?f)'\ by [(a + y)(a: + 6)]. . 

308. m' — w* — bmn(jrjf — w') +10m'n'(m — w) by (m+n)" 

— 4mn. 

309. [xyz-fi^x + + ^(y+«)+2'(«+y)] by xy-^xz+yz. 

310. [r(r - ly + (r* + 2r - 2)c" + (3r" - 7^)0 - r*] by 

(re" + 2r - c"). 

311. K + «» + fa; + f by Ja; + 1. 

312. K + W-i« + *^7i« + 3. 
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313. W + T^irbyfy + I- 

314. |a;» - l^^z + |f aa* - i«» by \x - ^z. 

315. ^' _ 20* - ^V — by 2a _ 3c. 

316. X* — -.hy X -• — 

317. m' + 5m 4- - 4- -» by m 4- -• 

318. a^ — a:^ by a* — a;^. 

319. y _ ip^ + ^p^ _ ip by ;^' - i;,. 

320. i^-ix^if + ii-y^6hyP + iy^S. 

321. Jm' - ^mn + 6n' + ||m - 7?i + 1 by ^m + 3 - 3n. 

322. ia;* + 3V^ + ^a;»_Y^ + 6by|a;»-|a:+l. 

323. |A* - 8 A» + iA' - I by f ^^ _ ^ - |. 

324. A^*-|a:'-K + |a: + J^by|a:«-ia;-|. 

325. x-^yhj x^ + y*. 326. a + a; by a* + a;*. 

327. 27c-' + 8rf-» by Sc"* + 2^"^ 

328. ;?*_ q^hjp^ + q^. 

329. m' + 5m* + 6mby mi + 3. 

330. 4<^-3<M-wby^-'ul. 

331. 12a;* + 35a; + 25a;* by 4a;* + 6. 

332. r — s by r^ — «*. 

333. a + a^e^ + c by a* — aM + c*. 

334. m^ — 3m*7i-* + 3m*w"* — n"* by m* — 2m^n'^ + n"*. 
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335. X* - re* _ 4a;5 + 6a; _ 2x^ by x^ - 4a;* + 2. 

336. aV* - 49aV* + 56a* - 16a;* by a* - 7aM + 4a;. 

337. a;» _ 4y + 6a»* + 9a^ by a; + 2y* + 32*. 

338. c5 + c^rf _ cd* — d5 by c + c*<i* + d, 

339. 3a;-^- 23a;-*- 5a;-^+ 80a;-*+50a;-^ by a;-*-6a;-"_10a;-». 

340. 242/* - 5%* + 5y* - 4y + %^ + 1 V - 32 by 

2y^ _ 3y* - 4. 

341. a;* _ Ja;Hy a;» + i 

Synthetic Division. 
Divide 

342. a* — a' — 7a? + a + 6 by a' — a — 6. 

343. 6* + 6» - 96' - 166 - 4 by 6' + 46 + 4. 

344. 1 + 26* - c' + 2c* by 1 - c + c*. 

345. 4 + 9y - 13y by 3p* - 2 +p. 

346. I65* + 85 + 3 by 4^* -4^ + 3. 

347. y _ 4t^ _ 91/* + 12t/* by 1 + 2t/ _ Zy\ 

348. I3a» + 71a - 70a» - 20 + 6a* by 4 + 3a» - 7a. 

349. n' _ 3/i« + 7i» - 4 + 12n - 4n* by 'n? - 4. 

350. 6a;*+20a;* - 12ar' - 48a;* + 22a; + 12 by 6a;* + 14a;+4. 

351. i/» - 3v* + 6v* - 71/* + 6v* - 3i; + 1 by V* - V + 1. 

352. a* + 4a' - 92a - 3a* + 26a* + 55 by a* - 3a + 11. 

353. 3p - 28 + 7;)'- 25p* - 6/ + 81;?* by - bp +4-3p*. 

354. A* - 25A* + 40A - 16 by A* + 5A - 4 
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366. 32 - 80c + 80c» - 40c» + 10c* - c* by 4 - 4c + c». 

366. A^+4A»-3^*-16ife»+llife*+12ifc-9 by Ar»-ife*-5ifc+3. 

357. a* - 2a* — 6a" + 4a* + 13a + 6 by a? + 3a* + 3a + 1. 

358. 4af' - 49a^ + Tea:* - 16 by 2a^ + Sa:* - 6a; - 4. 
369. a:» + 243 by 9a:' + 81 - 33;* - 27a; + x\ 

360. 22* + 32* - 82» - 202* + 302 + 60 by 22» - dz" + 10. 



SPECIAL CASES IN MULTIPLICATION. 

Case I. 

The square of any polynomial is the sum of the squares of 
its several terms and twice the product of each term multiplied 
in succession by each of the terms that follow it. 

lUustration : (3 + 4+5+6)"= 3'+4"+6* + 6*+2(3x4) 
+ 2(3x 5) + 2(3 X 6) + 2(4 x 5)+ 2(4 x 6) + 2(6x6) 
= 9 + 16 + 26 + 36 + 24 + 30 + 36 + 40+48+60=324. 

(a+3c-4d)«=a"+(3c)«+(-4(i)»+2(a.3c)+2(a.-4d) 
+2(3c . -4d) ^a" + 9<^ + 16cP + 6ac - 8ad — 24cd. 

Case II. 

The product of the sum and difference of two quantities is 
the difference of their squares. 

Illustration : (5 + 3)(5 - 3) = 25 - 9 = 16. 

(2a + 3a;) (2a - 3a;) = 4a' - 9a;'. 

Case III. 

The product of any two binomials is (1) the product of the 
first terms of the binomials, and (2) the algebraic sum of the 
cross products of the binomial terms, and (3) the product of 
the second terms of the binomials. 

Illustration : (5 + 4) (3 - 2) = 15 + 2 - 8. 

5 X +4 

J_ 3-2 -2 

15 12-10 -8 

6 81 
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(2a + 3a;) (3a - 4y) = ^a* + 9a« - Say - 12xy. 





2a 
3a 

6a' 


2a +3a; 
3a _4y 
9aa;- Say 


+ 3a; 
- 4y 




^\2xy. 






Case I. 






Find by inspection the value of 






1- 1 


:3+2)'. 


2. (5 + 4)'. 


3. 


(1+6)'. 


4. ( 


:9+2)'. 


5. (0 + 8)'. 


6. 


(a + 2)'. 


r. ( 


:c+ii)'. 


8. (5+6)'. 


9, 


(8 + a;)'. 


10. ( 


:3 + m)'. 


11. (A + 9)'. 


12. 


(« + 12)'. 


13, ( 


:3-2)'. 


14. (7-4)'. 


15. 


(5-1)'. 


16. ( 


:9-o)'. 


17. (10-6)'. 


18. 


(7 - 3)'. 


19. ( 


:-3 + 7)'. 


20. (3-7)'. 


21. 


(8 + 2)'. 


22. ( 


;_8_2)'. 


23. (a;-l)'. 


24. 


(1-a;)'. 


2S. < 


:«_6)'. 


26. (5 -a)'. 


27. 


(-5 + a)'. 


28. ( 


:c _ 4)'. 


29. (y-6)'. 


30. 


(-8 + m)'. 


31. ( 


:- 10 -«?)'. 


32. (^a-ey. 


33. 


(^ + A)'. 


34. ( 


[m - ny. 


35. (-6+/)'. 


36. 


(3«-y)'. 


37. ( 


> + 2K)\ 


38. (d-4y)'. 


39. 


(3a + 2a;)'. 


40. ( 


[be - 2d)'. 


41. (-2a;+3y)'. 


42. 


(_4a-3M)' 


43. ( 


:7c + 6a;)'. 


44. (9y 


- lOife)'. 






Case II. 







(NOTB : To save space, the product of the Bum and difference of two 
qnantities will be indicated by writing the quantities but once, with the 
sign ± or w.) 

45. (3dzl). 46. (6 ±4). 47. (7 ±3). 



48. 
51. 
54. 
57. 
60. 
63. 

66. 
69. 
71. 
73. 
75. 
77. 
79. 
81. 
83. 
85. 
87. 
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6±0). 49. (llq=8). 50. (a;±l). 

a IF 3). 52. (v=f5). 53. (2 ±2). 

S^g). 55. (x±h). 56. ^azpc). 

Sm=p4). 58. (3a;±2w;). 59. (a±4a;). 

2a6±c). 61. (4aa;=F3cy). 62. (6a'=px). 

a* ± 6»). 64. (3m« q= 4n*). 65. (2a*6 ± 3ccP). 

aa?^Vyy. 67. (5a;* + 6a^)". 68. (4a6c+ 6de)*. 
4cdn + SaVy*)'. 70. {^a^fz^d^bmn'). 

12a^y*ife« - OuVO*. 72. (9aWiw; ± 33/^). 

1±25). 74. (5a»c - lOaft'y. 

6a;"y + 120^)'. 76. (3aca; ± 96'd'y'). 

axy^xyzy. 78. (15 ± 36ar'»y). 

5a»6*c - 5a6V)*. 80. (100 + 1)". 

my - n"a:')». 82. (1 - 12a^yV)». 

+ 25a"a;")«. * 84. (7a»6VcP rb Seyy^')- 
_ 3a;y + bvfz^y. 86. ( _ lOaVy^ - 86cPar')". 

- 9a»6Vd + 12a*6»a:y)(12«6V - 9c*a'd6*). 



88. (l+i)'. 89. (3 + i)'. 90. (2-i)«. 

91. (4±J). 92. (2a + i)«. 93. (a: + iy)«. 

94. (a'dbj). 95. (2adbJ). 96. (2a:» - J)^ 

97. (§=F4a6). 98. (Ja»6 - §a6)'. 

99. (ie--KO'. 100. (*;>(?' H-J/^?*)'. 

.01. (.+!)■. ..^.(i-l)'. ..3.(f + f)' 
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107. (o.^^)'. 108. (f^_^)'. 

109. (^ + _y_y. 

110. (a!i±3). 111. (o-'a; _ 2c')'. 

112. (Sa-* + 3a'6')'. 113. (4a; =f 50- 

114. (7x-^±9y-*). 115. (a;-* + ay)'. 

116. (4al + 2c-')'. 117. (m-'n - 2n')'. 

118. (e*±a;*). 119. (2a;l q: Sy"'). 

120. (2y±3*y*). 121. (Joe"' + f a;-'c-')'. 

122. (Jaft-^ :t= §«"*d*). 123. (3*4*5^ ± 2-'3-'4-*). 

124. (Vk±7). 125. (2->^:^i6). 126. (3V« + 4)'. 

127. (a;± V§). 128. (-\/a± Vl3). 

129. (3 V^ ± 2 a/5). 130. (o ± V^TS). 

131. (30*^2^/^76). 

132. 3»(o'-x')'. 

133. (o + 2c) (a - 2c) (a* + 4c'). 

134. (3a + 2)(3a-2)(9a» + 4). 

135. («'_3o)(«' + 3o)(a;*_9a'). 

136. (a'_a;')(a» + «')(o«-a^). 

137. 3(4o' + 25c')(2o-|-6c)(2a_5c). 
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138. (2 + o-c)(2-o-c). 139. (3 - a + a;)' 



140. (5 + m + n)'. 141. {(a+ 6) + (- c)}' 



142. (a+ 6 + c)(a+6— c). 143. (o+ft + e + d)'. 

144. {(a;+A)_(a;_ A)}'. 145. (a + «)' (a _ a;)'. 

146. (a' + 6{a + a;})(a'-6{a_a!}). 

147. (1 + ay- (1 + a)(l - o). 

148. (3c + 4d)'(3c - 4d)'. 

149. (a-5)(a_2)(a + 2)(o + 6). 

150. (a!-2)(a; + 2)(«' + 4)(a^+16). 

161. (c* - dXc" + d*)(c* + <?)(«' + <i)- ■ 

152. (x* + 2ac)(«' _ 2ac)(a!" + 16oV)(a^ + 4oV). 

153. (mV _ 3mn»)(mV + 3OTn*)(mV + 9m'»*) 

(m"n" + 81mV). 

154. (2-3!")'. 156. (a-'-c-^)'. 156. (a!"±5). 
157. (So-"^ - 26-^)*. 

168. (1 + 2 + 3)'. 159. (4 + 2 + 6)'. 

160. (5 + 3-2)'. 161. (6-3-2)'. 

162. (-4 + 2 + 5)'. 163. (-3 + 4 + 5)'. 
164. (2-4-6)'. 166. (3-5 + 2)'. 
166. (-6 + 8-2)'. 167. (-2-3-4)'. 
168. (m + n-4)'. 169. (a + 3-c)'. 
170. (5-a:-y)'. 171. (a^ + 3* - 2)». 
172. (o + 2a;-3c)'. 173. (2o' - 7o + 8)'. 
174. (a' + «?-«')'. 175. (a^ + y» + «»)'. 
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176. 
178. 
180. 
182. 

184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 

201. 
203. 
205. 
207. 



a»-6»-c»y. 177. (a:* - 2y» + 4^)'. 

l_e + e»)». 179. (2^^ - Sa:* + 4a;)'. 

oa; + ca: + oc)*. 181. (jx? ^ xy + y^y. 

a* - 4aV + c*y. 183. (aftc - bed ^ cdey. 

a+ 6 + c)(a+ b — c). 

1 +a; + a;*)(l + a; — a:*). 

2a:» - 3a; + 4)(2a;' + 3a; + 4). 

^I(^ + M + r)(^l(^ + kl + r). 

2x + Sy + 4z)(^2x + Sy ^ 4z). 

1 — n + 7i*)(l + n + n*). 

2a; - 3a + 4c) (2a; + 3a - 4c). 

m + n-^p + qy. 192. (1 — a; + a;* — a;*)'. 

e — a-\- xy -- (c + a^ xy. 

« + y + «)*+ (a^-y +«)'+ (^+y-«)'+ ( -«+y +«)'• 
/«^ + y + «)*— <y+«— *) — y(*+«— y) — K^+y— «)• 

a + 6 + c — d)(a + 6 — c + d). 

6 — c — d — e)(6 + c + rf — e). 

a' + a» + 2a - 1)(- a' + a» - 2a - 1). 

1 + 2a + 3c + 4a;)(l + 2a - 3c - 4a;). 

a^ - 3a;'y + Sa^ _ y»)(a;» + Sa^y + Sxf + f). 

1+i + i)'. 202. (ia + 3 + ic)'. 

^ + Jc-Ja;)V 204. (fa' - a + ^a;)'. 

ia_J5-|c)«. 206. ( Ja;» + ia;« _ a;)'. 
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208. i^-h + ¥)(¥ + h + ¥)- 

209. (K-i<^-K)(K + i<^ + K). 

210. (_i«j_faar + |ay)(i«J + |aB + |ay). 

211. (3a* - 2 - o-*)». 212. (c+c*_4)(c+c»+4). 

213. (2p» + 2 + 3p-»)(2p» + 2 _ 3p-*). 

214. (4-m» + m-»)(4 + m» + m->). 

215. (a:' + 5 + 3a!-')(a!'_6-3a;-'). 

216. {(o4.a;)i_(o-a;)-»}'. 

217. ( V? + 2 + 2a;-*)'. 218. (a^ + 2 ^1^+ 3j^)'. 







Case III. 




219. 


(a; + 3)(a;+2). 


220. 


(a; + 3)(*+l). 


221. 


(_x + 2){x+\). 


222. 


(x + 4)(a; + 2). 


223. 


(a; + 3)(a; + 4). 


224. 


(;r + 5)(x + 2). 


225. 


(x + l)(a; + 4). 


226. 


(a + 8)(« + 4). 


227. 


(*-4)(a:-3). 


228. 


(«_3)(x-l). 


229. 


(;r_7)(*_2). 


230. 


(a;-l)(a;_8). 


231. 


(^-9)(«-6). 


232. 


(a;_5)(a;-10). 


233. 


(m-l)(m_12). 


234. 


(c_25)(c-2). 


235. 


{x + 2){x-\). 


236. 


(«-2)(a;+l). 


237. 


(« + 7)(a: + 5). 


238. 


(*+7)(a;-5). 


239. 


(a;_7)(a; + 5). 


240. 


(a_6)(a + 8). 


241. 


(A-15)(Jfc_2). 


242. 


(l_a:)(l-4a;). 


243. 


(l+2a)(l+6a). 


244. 


(l + 3e)(l_4c) 


245. 


(1 - 96)(1 + 8«). 


246. 


(a' + 2)(a' + 5). 
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247. 
249. 
251. 
253. 
255. 
257. 
259. 
261. 
263. 
265. 
267. 
269. 
271. 
273. 
275. 
277. 
279. 
281. 
283. 
285. 

286. 
288. 
290. 
292. 



y_8)(a:'-l). 248. 

y-l)(a:»_2). 250. 

y-5)(y» + 3). 252. 

;2a+l)(2a + 3). 254. 

:4m + 5)(4m-2). 256. 

76 + 4)(76 + 2). 258. 

3a' + 3)(3a'-8). 260. 

5*»-4)(5*» + 6). 262. 

3-y)(3'-4y). 264. 

;5-2w)(5 + 8w). 266. 
3-2a»)(3 + 4a»). . 268. 

;6-a;)(4-a;). 270. 

2 + m)(10 + m). 272. 

3 + rf)(7 + d). 274. 
7 + w)(3 + w). 276. 
l-2a:)(l + 12a;). 278. 
3 + 5c)(3-c). 280. 
9-2a)(9 + 3a). 282. 
6 + 102)(6-92). 284. 
10 + a;)(10-3a;). 

a:* + 4)(a;* + l). 287. 

c* + 4)(c*-.l). 289. 

a;-» + 6)(a:-» + 5). 291. 

w-» + 9)(m-»-4). 293. 



v« + 7)(v"-4). 
a» + 4)(a» + 3). 
^»-4)(a^ + ,5). 
3a;-2)(3a;-4). 
62 -6)(62 + 10). 
l-2c»)(l-4c»). 
4m-8)(4m + l). 
2 + 3a;)(2 + 4a;). 
4 + 50(4 -22). 
6 + t;)(6 + llv). 

4 + 7a:»)(4-a:'). 

5 + y)(i+y). 

8-c)(6-c). 
9-ifc)(l-ife). 

8-2)(3-2). 

2-2a;)(2 + 3a;). 
5 + 6y)(5-2y). 
7-2A:)(7-4ife). 
8-6)(8 + 76). 

a*-.5)(a*-.3). 
y§-4)(y* + 7). 
2-i_8)(2-^~3). 
*_4)(r* + 10). 
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294. 
296. 
298. 
300. 
302. 

303. 
305. 
307. 
309. 
311. 
313. 
315. 
317. 
319. 
321. 
323. 
325. 
327. 
329. 
331. 
332. 
333. 
334. 
335. 



x^ + lXx-^ + 2). 
w-i + 9)(w-*-3). 
2a-^-l)(2a-^ + 3). 
6 + 4a;-i)(6-4a;-*). 
3a-«-4)(3a-^+10). 



295. (w;-*-7)(w;-*-6). 

297. (6-*-4)(e-* + 8). 

299. (4«* + l)(4a;*-7). 

301. (l-a-*)(l + 2a-*). 



x + a)(^x — Sa). 304. 

c — 4«;)(c — 6w). 306. 

m + w') (m + 5n'). 308. 

ax— by)(^ax — Sby). 310. 
cd - 2ex) (^cd + Zcx). 312. 
;2a-3c)(2a + 4c). 314. 
3a: + y)(3a; + 4y). 316. 

4ac— 5a«)(4ao+2aa;). 318. 
4a:»-i)(4r» + f). 320. 

> + c)(a; + d). 322. 

« — m)(a; + w). 324. 

ifc-20(ife-60. 326. 

7-2a)(5 + 2a). 328. 

;6 + aa;)(7-ac). 330. 

— 3 + 4aa;)(— 5 + 4a«). 
-2-6a:*)(-9 + 6a:*). 
-7*' + .^)(7*'-3a^). 

- «"» + 2cd) (a;-» + erf). 

2a; + a)(3a;-y). 336. 



(« + 2y)(ic + 5y). 

(y-2^)(y + 70. 
(e«-6/)(6« + 2/). 
(a6 + 6c) (aft — 46c). 
(a:»-2«)(a:»-5«). 
(3m-4n)(3m-6n). 
(2c + 5ay)(2c- 6a2/). 

(a; — a)(a;— 6). 
(« + a) (a; — c). 
(a + 2a;)(a + 3t/). 
(v — 3a) (v — 4a;). 
(3 + 5c)(4 + 5c). 
(-4 + cd)(8 + cd). 



(5c _ w)(c — 2a). 
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ZZl. 
339. 
340. 
342. 
344. 

345. 
347. 
349. 
351. 
353. 
355. 
357. 
359. 
361. 
363. 
365. 



- ic + 3a) (2x - 4c). 338. (4a + 3w) ( -2a - A). 
-3m + 2p)(-2n-25). 

2ay - 3a;)(-4ay+c). 341. (1 - 5ac)(3a; - 2ac), 

2a+ay)(-3a+3aa;). 343. (3 - 7cd)(2a6 + cd). 

— 2ax — 2ay)(— box — 4a6). 

2a;-l)(a; + 4). 346. (3a; + 2)(a; + 4). 

2c-3)(c-8). 348. (a; + 5)(3a: + 2). 

3«-7)(2a; + 5). 350. (3a; + 7) (2a; - 5). 

5a; + 3)(2a;-6). 352. (2a + 9)(a + 3). 

a-3c)(2a-2c). 354. (a; + 2y)(2a; + y). 

3a-a;)(2a-.4a;). 356. (n - l)(4n +j9). 

1 + a;)(a - 2a;). 358. (4e + 3/)(e + 5/). 

2y - 5a) (3y - 6a). 360. (^ax - 3c) (2aa; + 4c). 

3a2/+aa;)(2ay-.4aa;). 362. (2a; — 3?/) (4a; — ly), 

Zah^4tcd){2ah^cd). 364. (-.3a; + 4y)(2a; - 5y). 
-4a- 7a;) (-3a -2a;). 



SPECIAL CASES IN DIVISION. 

Determine what binomial or binomials, if any, will exactly 
divide the following expressions, and give the quotient or 
quotients in each case : 



1. 0^-1. 




2. a* _ 8. 


3. c'_27. 


4. m'-64. 




6. 1 _ 8a?. 


6. l-27sff. 


7. «• _ 125. 




8. 1 - Sy*. 


9. 8a? _ 1. 


10. 1 _ 64a^a!'. 




11. 27 -mV. 


12. 27c»<P-8. 


13. a* -512. 




14. /fc'_216. 


15. K? - 343. 


16. 216-<?. 




17. 1 _ 343y'. 


18. 8a? -27. 


19. a^y" _ 1. 




20. (a?. 


_l)^(x«_l). 


21. (c» _ 27) -f 


■(«* 


-3). 22. a>- 


y. 


23. aff-^. 




24. (oV 


_a?)^(a'-a?). 


25. 8a» - 6». 




26. (a* 


_y»)^(a?_y'). 



27. 8a»-276». 28. 64aV-27r'. 29. 729^^ - 5122». 

30. (c»-125aj«)^(c*-6a:»). 31. aV - y*. 

32. 8ar»-^1253/'. 33. 64mV - 343. 

34. 729a« - 125ar». 35. 512mV - 27a;'. 

36. 27a*-16c». 37. 8m"^7i» - ;?'*. 38. aJ* - 1. 

39. 1 - 16a^. 40. a* - m\ 41. 16 - x\ 

42. 81 - a*. 43. a^ - cV. 44. 625w* - v\ 

45. a:» - 1. 46. (a« - a:«) -j. (a - a;). 

47. (a** - c*) ^ (a' - c"). 48. 16 - n\ 
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49. 64a* - a». 50. 1 _ x\ 51. a? - 243j^. 

52. Sic* - 266a^. 53. 243m»-32n'. 54. 128p' _ 5". 

55. o» - 32c». 56. 243** - 1. 57. of - S2y". 

58. a;" - y". 59. 81o» - 16c*. 60. rfoj^'c" _ y». 

61. a-*-c-^. 62. xi-yi. 63. a"* -a;-'. 

64. T - c^. 65. 1 _ ^. 66. ^» - «'. 

67. -yi^ - a*. 68. TiTf»»' - K^n'. 

69. (a - a;) -5- (o* - a;*). 70. (a* _ y*) ^ (a;' - y*). 

71. (a?_y')H-(a;?-y«). 

72. (a _ 243a;5) 4- («* - 3y*). 

73. 1 _ 80-*. 74. a;-* - 1. 75. a;* - 27. 

76. <«» _ 81a') ^ (a!» _ 3o*). 

77. (o*" -af)^(<f- x^). 78. a;* - 1. 

79. xhf^-z^vri. 80. imV - 125a;-'y-'«-'. 

81. [(a + 6)»_af|. 82. [(a;- y)« _ a*]. 

83. K_(|)-5)*]. 84. [aV--(6 + d)*]. 

85. [(o+fty-O. 86. [A' _(r + «)']. 

87. [(o + a!)«_ri^. 88. [8wiV - (mn+ 1)*]. 

89. [(a» _ oc)' _ 8yg^. 90. (ax + 6y)'-(aa: _ by)*. 

91. 1 + a^- 92. m» + 8. 93. 1 + 8a?. 

94. l + 64a». 95. 8aV + 1. 96. a? + 343. 

97. <^6» + 512. 98. 512a?y'+27. 99. 216+ 1000a?. 
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100. 


*• + »•. 


101. 


8c' + <f. 102. a' + 3?. 


103. 


27o' + c*. 




104. »* + sai*. 


105. 


64o» + lOOOy*. 




106. 729m' + 216n». 


107. 


l + a*. 




108. o' + 243x». 


109. 


1024a' + 2436'. 


110. (a? + y»)H-(a? + y'). 


111. 


a~6» + c«. 




112. 64aV+27a?. 


113. 


343a? + lOOOz* 






114. 


a' + K 


115. 


1 + a;-*. 116. 27a' + ^. 


117. 


64x-+^. 


118. 


o" + V^. 119. x^ + 1. 


120. 


o* + c'. 


121. 


a;-* + Bi*. 122. aj' + yi 


123. 


ax^ + c^. 






124. 


a*-l. 


125. 


1 _ 81a!*. 126. y* _ 256. 


127. 


626 - o«. 


128. 


o* - 3*. 129. j9* _ g". 


130. 


a' -a?. 


131. 


81 - a;". 132. a;* - 1. 


133. 


3* - 81a*. 


134. 


16a!' -1. 136. o'-729ri'. 


136. 


8V - i6g*- 




137. 256a* _ 10000. 


138. 


625m* - 1. 


139. 


a? -64. 140. 81m*-266»*. 


141. 


a'(5»-256a;". 


142. 


a!" -625a'. 143. 1296a:* _ o». 


144. 


266a!>' - f. 






145. 


i-^- 


146. 


X-* - y*. 147. 1 - Sla-*. 



148. 
150. 



149. a^-a/^. 



(a - 6) ^ (a* - 6*). 151. (re - a?"^) ^ (a;*- x"^). 
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152. re -812*. 153. 256a-* - «"*. 

154. ^*^^b\ 

155. a« + 1. 156. c^» + 1. 157. a^* + 1. 
158. 72daf' + f. 159. 64 + a«. 160. a}"" + y^\ 
161. a« + a*. 162. «" + y". 163. a:^» + 64y«. 
164. 1 + 729a\ 165. lOOOOOOo^ + 64a;^'. 
166. a« + 64. 167. i^* + C". 

168. What are the quotients when the divisor is a + a; and 
the dividends are, respectively, a* — «*, a' + «*, a* + a^, 
a* ^af, a* + «• ? 

169. When the divisor is m — w and the dividends are, re- 
spectively, m* — n*, m' — n', m* — w*, m* -1 n*, m' — w' ? 

170. When the divisor is |> + 1 and the dividends are, re- 
spectively, 2>* — 1> y + 1> i>* + 1> y + 1> i>* — 1 ? 

171. When the divisor is 5 — 1 and the dividends are re- 
spectively, 5» - 1, (f* - 1, g* - 1, 5^ - 1, g» - 1 ? 

172. Which of the following expressions are divisible by 
x + y? x^'^^f^l af^'+f''; x'^+f^; a^-f^. Which 
are divisible by a: — y ? 

173. Which of the following quantities are divisible by 
a+1? a"^-l; a^*«-l ; a^« + l; a"*+l. Which by 
a-1? 

174. What are the last three terms in the quotients of the 
divisible quantities in the previous example ? 

175. What does re* — a^ + y* suggest ? 

176. What does re* + Sa^y + Sxy^ + f suggest ? 
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177. What does c'-2cd + (f suggest? 

178. What does m* + mn + n* suggest ? 

179. What does A* - A;* suggest? 

180. What does (p* + ^)(^ + q)(p — q) suggest? 

181. What does a* + a + 1 suggest ? 

In the following examples write the second factor required 
to produce, with the one given, the sum or difierence of two 
cubes : 

182. xy + 1. 183. a - 6a?. 184. 2ab + 3ed. 
185. 4a;»-5y. 186. a» + 4c. 187. xy -\- S. 
188. mn — 7y. 189. h — 4i^. 190. xyz + 2. 
191. x-^ + a. 192. a + yK 193. cf - rf. 

194. ^»-n. 

195. Write the cubes in each of the above examples. 



4. 


46. 


5. 


50. 


9. 


105. 


10. 


154. 


14. 


49. 


15. 


121. 


19. 


216. 







FACTORING. 
Case I. — When the Factors abe Monomials. 
The factors of 8 = 2. 2. 2, ofl6 = 5-3, of 36=3 -3 -2 -2, 
of 13 = 13 • 1, of a' = a • a • a, of a6 = a - 6, of ,5a^= 5 -x- x, 
of 12a'6 = 2 . 2 . 3 • a . a . 6, of Qa^f = 2-3.a;.«.rc-y-y. 

What are the prime factors of 

1. 12. 2. 30. 3. 18. 

6. 98. 7. 169. 8. 242. 

What are the equal factors of 
11. 4. 12. 9. 13. 16. 

16. 36. 17. 27. 18. 125. 

20. 64. [Three sets.] 

21. What name is given to one of the equal factors of a 
quantity ? 

22. Two equal factors of 16a:'y*. 

23. Square root of 49a;®. 

24. Three equal factors of 125aV. 

25. Cube root of lOOOmV*. 

26. Four equal factors of Slp^*^. 

27. Fourth root of 625aV. 

28. Five equal factors of 320*. 

29. Fifth root of 243a'°. 

30. Is 1 a perfect square? A perfect cube? A perfect 
nth power ? Why ? 
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31. Is a^ a perfect square? A perfect cube? A perfect 
nth power ? Why ? 

32. Is — 1 a perfect square ? A perfect cube ? A perfect 
nth power ? Why ? 

33. Is — a^ a perfect square ? Why ? Can — a^ be sepa- 
rated into two factors one of which is a perfect square ? If 
so, what are they ? 

34. Cube root of - 125iy'Z«. 35. Of 1728aV'. 
36. Fourth root of 256a*m*. 37. Of - 81a*. 

38. Cube root of 64a*. Square root? 

39. Cube root of — 64a*. Square root ? 

40. Find as many roots as possible of 256a^*. 

What are the prime factors of 

41. Uafy". 42. 27mny. 43. 21a;y2'. 
44. 49m»n»pY. 45. 64aVa:». 46. -U(^d^. 
47. - 72m»n»p. 48. - 2lMh?l. 49. _ (64c»a;*). 

50. - (-39a*a«»z'). 

51. Two equal factors of 64a:^y. Three equal factors of 
one of these ? 

52. Separate Is^y into two factors, in three different ways. 

53. Separate cfs? into two factors in five different ways. 

54. Separate 45a'c into three factors, two of which are 
equal. 

55. Separate 8()p'g into two factors, one of which is a per- 
fect square. 
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56. What is the greatest perfect square contained as a fac- 
tor in 96aV? 

57. The greatest perfect cube contained as a factor in 
_500m^6*? 

58. The greatest perfect fourth power contained as a factor 
in405W»? 

59. The greatest perfect fifth power contained as a factor 
in486aVa;^^? 

60. The greatest perfect sixth power contained as a factor 
in384a;Y'2"? 

61. Two equal factors of a'»? 62. Of a?? 

63. Five equal factors of a ? 
Factors of 

64. x-\ 65. 2r^^ 66. 2;~+\ 
67. uK 68. 6yl 69. a^. 
70. p-\ 71. 16aM. ' 72. - 7»-\ 

73. a-**. 74. a\ 75. -S^+'a-V". 

76. ^x-^y^z-^. 11. b\x-^y\ 78. 13-«a;"+y. 

79. - (_Ja^-»yVp). 80. - 6a-'6-~-'c-l 

Two factors of 

81. 12ay, if one is 3a;*. 82. 8aV, if one is 4ac. 

83. 15p'5, ifoneis3(j95)*. 84. 5a"*6^ if one is 5a6. 

85. 7a-*c"-\ if one is 7*00"*. 
Two equal factors of 

86. 4a:*/. 87. 6aaf*. ,88. 6a;*y"'. 
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89. 9a'"cV'. 90. 7«*"y*a"*'. 91. ^-^b^c. 

92. 5X"^V*- 

What are the fectors of a?? 

Ans. : z^ -x^ 'j V^ • V^ ; a;* • «* ; «*•«*; «* • a:"* ; a^ • «*"* ; 
a;"~"^«a;*^; a;i*a;i-a;i; 3^ ' a^ - s^ ' x"^ ; etc., etc. That is, 
any powers of x the sum of whose exponents equals unity. 

Case II. — When one of the Factors is a Monomial. 
What are the factors of 

93. 2a? -4. 94. 6 + 10a. 95. 16aa;.+ 206y. 

96. Ix + 14y + 2l2. 97. 6 - 12Jfc + 18/. 

98. 16a? + 4a - 8aa?. 99. 12a;* + 15a?* - 18y*. 

100. af -\.x. 101. m*n + mn*. 102. ah — he. 

103. 4iy'-3ife". 104. a?* + 2a?y. 105. 2xy^y', 

106. ifd + d. 107. aV^aV. 108. a^h - ah\ 

109. 6^-5. 110. 15a;» + 36. 111. 12a» - 30a*a?. 

112. 8a*c+4ac". li3. 21a»6*c - 63a6V. 

114. 14ac-7d. 115. - 15aV + lOaV. 

116. mofi^ - 33aV. 117. IbaWyjf - 126»m»ny. 

118. 216a»6V(Pa?»y - 96aVcPa?». 

119. 185ay2» - Sla^ccPy'z. 120. 12aVa?V - daVx'y/. 

121. 25aVa?»y*«* + 25aVa?y2*. 

122. 216m»ri»pY« + 36mVj9V. 

123. 56aV(PmVa;»5 + 2246cPma»*. 

124. 2xy + 2f + 2yz. 125. 25a* + 10a -5, 
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126. ax—bx + cx. 127. 3a + 12 — 9c. 

128. 25 - 20p* - IdpY' 129. n -/ 3n' - 5n\ 

130. 7a6c + 86cd + 9cde. 131. aV + a*y — a'. 

132. cd + Cic + cy. 133. 3a^y — Sa^ — y*. 

134. a:* + 2a:*y — a^. 135. a* + a*x — aV. 

136. a;* - 5afy + 20:^^. 137. 8a» + 6a* + 4a*. 

138. 5A» - 30A» + lOA. 139. a:*y3 - a:y*2 + a^yz*. 

140. aV - aV + aV. 141. 8pg» - 12pV + 4pY 

142. 3a;»y' - 6a:*/ + 3ay. 

143. 3m*n - 21mV + 27mV. 

144. 3a6c - 66cd - 36ca:. 145. 42a^y - 14a;y + 56a;»y*. 

146. 12mV + 24mV - 60wiVa;. 

147. 3a* _ 3a»6 + 6a*6». 148. a»6*y - c*(P« + ^/V 

149. 70pY + 126i)V - 112i)Y. 

150. 14a*6*a:'y - eaa^^y* + 10a«»y. 

151. 3a*6V - 6a«6*c» + 12a»6V. 

152. 54mV - 108mV + 243mV. 

153. 54a:»y« - 26a*c" + 27ar^2*. 

154. 45a^A;'' - 90a*ife^ + 360a*Jfe». 

155. 32a:»/ + 96a/»/ + I2^a^f. 

156. 26a*c»a; - 39a*c"a:» + 52aVa:*. 

157. SaJ'c + Sac'd — Saci'e + 806*/. 

158. 8c*d + 3c"d - 18c*cP + 336Vd 

159. 4i» - 16A»^ + 24A»i' + 12Jfc«?». 
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160. a/f + SaVq + 5cf<f^ - a*e*^. 

161. 3aV + 6aV - 9aV + 12aV. 

162. 4r*« - 12rV - 16f*«» + 8rV. 

163. 2m'n + 6mV + 6mn» + 2n*. 

164. Spg" — 15p^x + ISp^rc* — Spa:*. 

165. a-3a» + 6a» + 7a*-8a* + 3a*-o^ 

166. 13a6» + 7Sab* + 156ab - 104a. 

167. 22aVmyx - SSaJ'emya^ - Ucufmys^. 

Factor examples 168-177 in such a way that the binomial 
factor shall contain no fraction. 

168. 2ac-^. 169. 3c'(f e* + i<r*(Pe. 
170. lOm'ny-iwny. 171. ^a^y" ^ Sx'i/'. 
172. Src^y' + faV. 173. |a'c - 2a6^ 
174. ipg — fgr. 175. |aa; — 3ay. 
176. 4ac + fx«. 177. ^klmn + ^kht. 

Case III. — Polynomial Whose Terms, When 
Grouped, Have a Common Factor. 

178. 6(c + a;) - 12. 179. 18(a' + 6') - 9. 

180. (a + b)x + (a + b)y. 181. (m + n)k+ (m + n)l 

182. a(r — «) + 6(r — «)• l^^. (e +f)m ^(e +f)n. 

184. a(g + A) — c(3r + A). 185. 6(t4 — v) — a(u — v). 

186. a(a; + y)b + c(rc + y)d. 187. (f^e + y)+ y*(c + y). 

188. g(k + - ^(* + 0- 

189. Sx\m - 2n) + 6(m - 2»i). 
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190. 3x(x - 1) - S(x - 1). 191. 2(a-26)*+ 6(a--26). 

192. m(a — 1) — a + 1. 193. «(a — c) — (c — a). 

194. 3a(c - d) + d - c. 

195. 3c<P(d - 2c)» + 12c»d(d - 2c). 

196. aJ» + «» + a; + 1. 197. y» - y* + y - 1. 
198. l-5 + ^-5». 199. l_n + 3n»-3ri'. 
200. 1 + x — 3^ — a?. 201. op + 6p + ^ + ^9- 
202. X + y + ax + ay, 203. ay — % + o^ — 62. 
204. c — cd + 4 — 4d. 205. 6mn — An — 5mj9 — hp. 
206. af-.xy + x'f-y'. 207. C6* - c/* + de' - d/^ 
208. amn+bemn^aq—bcq. 209. c*a' + (Pa* — ecP — 6C*. 

210. am*^ + a^y — o^* — op*. 

211. a^'y* + a?yzu^ + 0^2*1* + ^v?. 

212. 2 + 3a: - 8«» - 12aJ^. 213. 5/» + 10/' +/+ 2. 
214. lOoc - 2a - 156c+36. 215. 3«y + 32w; - an(; - Qay. 

216. 6aa; + 106a; - 18ay - 306y. 

217. 20mn - 35pn - Sm^f + 14p^. 

218. 24a?y - 322y - 6a»* + 8m 

219. 45a:» + 20a;»y' - 63a«^ + 28y». 

220. 33mwp^ - 21^^ + 22mna; - 14pa?. 

221. ey" -fy" + ey ^ gy" -fy - gy. 

222. oa; — ay + 6a? — 6y — cy + ca;. 

223. 2a:y + 32y — 5yu + 8a:M; + 122f«; — 20wti;. 
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Case IV. — When the Factors are Polynomial. 

A. 

Type-forms : a' + 2ah + 6» = (a + 6)', 
a» - 2ah + 6* = (a - h)\ 

a*^b*= (a+6)(a-6). 

What are the factors of 
224. a:' + 2a; + l. 225. a'— 4a + 4. 226. m»+8m+16. 
227. (P_10d+25. 228. p* - 36. 229. l + 2y + f. 

230. 1^6x + 9a^. 231. 49 - a*. 232. 64-16ife+ife". 

233. 16-81. 234. g*-2gh+h\ 235. 9m» - 36n*. 

236. 7* -5*. 237. 11* - 49. 238. a*+3^-2ax. 

239. 4a^+ 4x + 1. 240. 121 - dvj". 241. 49+70+25. 
242. 25 - 1\ 243. a:» + 49 - 14a;. 

244. a* + 2a*6* + b\ 245: c* - 2c» + c". 

246. X* + 2«»y» + /. 247. a'V _ 9y*. 

248. 25k* - 4Z'm». 249. a^° - 64a» + 1024. 

250. x' + 2xy-f. , 251. 646« - 326a; + Ax". 

252. 64cP + 16a;» - Udx. 253. IQx'y' - 80^2 + y'z*. 

254. 49a» - 112a6 + 646*. 255. 36r» - 84r« + 49«'. 
256. 360* - 54cd + 49(P. 257. 25a;* + 15a» + 92*. 

258. 25a' + 90* + 30ac. 

259. 9a*6V - 36a*6VcP + 366Vd*. 

260. 25a*6* + 70a»6*ca; + 49aVa;*, 

261. 25a;^« - 1216". 262. 9a" - 42^*- 
263. a;^y° - a;Y*. 264. 25a^« - 496»«c~. 
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265. _ 80ar + 25 + 64«'. 266. i21a;*+286a!'y + IBOy*- 

267. 21a*b'ex + 42aVx' + 9a*b*. 

268. 625a;* _ 256c». 269. 1 _ 100a/'y'«". 
270. (676)' - (425)'. 271. (760)' - (250)'. 
272. (101)' - (99)'. 273. 7'a* + 6'si» - 70a'«'. 

274. 2S93*fz' + dy'^d' - 102xy'z'd. 

275. SQla'bV - 7eimnabc + 4PmW. 

276. a;* -9. 277. a;* + «" + J. 278. 9a*+6o*+l. 
279. 4a-'-4o-' + l. 280. .OOOlai' - 1. 



281. 


^-2 + 1,. 


282. 


498;* - Siy. 


283. 


C + J + 2. 


284. 


«' + « + !• 


285. 




286. 


m' . 4n» 
n m 


287. 


4a;? - 49a;*. 


288. 


a-b. 


289. 


16x*y - %^lf. 


290. 


x + 2^1^+y. 


291. 


a-b- 2aHi 


292. 


a;' + y* _ 2a;V. 


293. 


a' - 6' 
6' + 2 + -.- 


294. 




295. 


o' + 2o-^ + a!. 


296. 


x-2b^|i+b\ 


297. 


a; - 2 Va; • y + y. 


298. 


a'b — 2ax'ylb + a?. 


299. 


a + 2Va + l. 


300. 


a:»-y». 


301. 


4a-» _ 9a;-*. 


302. 


r--«. 
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303. !^ + 2x^ + x. 304. ^ + |a!«_fB». 

305. ^* + ^6* + |a'6'. 306. ^* + IB** + 2^3^. 

307. 16«-* + 8a;-* + a;-^. 308. ia»c« - la*** + ja*. 

309. im*a; _ JmVx* + in*- 310- -, - — + -.• 
* * ^ * to' wn ^ »• 

311. ^ + 4^ + 4^ 312. 9a* - 6 + a"*. 

313. 16a;' + 24 + QaT*. 314. ^l-l + o-*. 
316. 6* _ 4 + 46-*. 

316. (o+6)»-o'. 317. o* - (o + 6)', 

318. ^-(c-/)'. 319. (TO+'n)'_4. 

320. 4 - (to + n)'. 321. (r + 2«)' - <•. 

322. <• - (r + 2«)'. 323. (2p + 85)' - 4a;'. 



324. 4a? - (2p + 85)'. 325. 4ifc* - (e + 5d)'. 

326. (o' + 3)' - ZM. 327. SBc" - (a' + 3)', 

328. 9p' - (3sr - 5 A)'. 329. (7to— n')' - <f. 

330. 5' _ (7to _ n')'. 331. 1 - (a + 6)'. 

332. (o + a;)' + 2(o + a;) + 1. 

333. (a; - 4)' - 4(a; - 4) + 4. 

334. (2a; - 4)' - 4(2x _ 4) + 4. 

335. (a? - 10a;)' _ 50(a;' _ 10a;) + 626. 

336. (a)* _ y)' _ l(i{^ _ y)y + 263^. 

337. 16(c + ay + 8(c + d) + 1. 

338. 4(a! - y)' _ 12(a; _ y) + 9. . 

339. (m + n)» + 4p(TO + n) + 4p». / 
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340. 4aV + 4(e+/)ac+(e+/y. 

341. (a + hy - (c + d)\ 342. (e +/)« - ((7 « A)«. 
343. (Aj - O' + (w + w)'. 344. (;> - 5)« _ (a; - y)». 
345. (a + 3)' - (6 - 4)«. 346. (a - 2xy - (a; - 4)«. 
347. (2x + y)« - (82 + w)'. 348. (2 - 4a;)* - (3a+4c)'. 
349. 4(a; + y)» - (« - y)». 350. 9(c ^ d)« - 4(c - d)^ 
351. (8a; - 5)' - 3a; + 7)'. 352. (a+a;)*-(a - a;)*. 
353. (3a;+2y)«-(2a;-3y)'. 354. a;»+2a;y+2/'-(a+6)*. 

355. (c + d)' + a* + 2a6 + 6». 

356. m' — 2mn + n* — (^ — 5')*. 

357. (aV - O' - (aV + O'- 
Resolve into fectors and simplify. 

358. (a + 6)« - a\ 359. «*-(/- ^r).' 

360. (a;* + y»)» _ Aa?f. 361. (c + d)» - (c - d)». 

362. (3a; + 1)' - (2a;-l)». 363. (a + 3c)» - 46*. 

364. 9a« - (3a - 66)'. 365. 16a;» - (3a; + 1)1 

366. (5a + 2c)»-(3a-c)l 367. (7a + 3)* - (5a - 4)\ 

368. (a-c-3)'-(a-3)». 369. (12a + a;)»-(lla-a;)*. 

370. (a; - 2y + 32)' - (a; - 2)'. 

371. a;" + 2a; + 1 - y*. 372. c» - 2c + 1 - (P. 
373. 1 - a' - 2a6 - 6*. 374. a;» - 2a^ + y* - 2». 
375. m» + 2mn + n» - 9. 376. 2>' - 2p5 + ^ - 36. 
377. 25 - a» + 2aa; - a;*. 378. 1 - 2a + a* - 16a;»y'. 
379. a'+4a<5+4c'— 4aV. 380. m' — ^ + n* — 2mn. 
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381. 2^A - ifc* + ^ + A*. 382. a' -. 2A ^ A* -. 1. 

383. 4 - a* - a;» - 2aa:. 384. *« + 8/ -. /» - 16. 

385. a' - 6« + 26c - c». 386. 4»i' -|>* -. ^ + 2^. 

387. 9e» - V + l%-4/'. 

388. - 14ac - 49c' - a* + 16aV. 

389. 4a6 - 4a' + 1 - 6*. 390. 2ai - c* - cP + a;*. 

391. 16w' - 8mn - 49*" + m*. 

392. a^y" ^2xyz + ^^ 26^'y'. 

393. a* + 2a + 1 — «* — 2a?y — y». 

394. c' + 2ai + cP_p' + 2p9-^. 

395. e" + 4c/+ 4/* — m' + 2mn + n". 

396. a* - 6* + 1 - 2a - 46c - 4c'. 

397. a* - y" + «" - 6' + 2aa: + 26y. 

398. 2aA _ ^ + a' - 2^* - A" + A*. 

399. m* — n* + 2n — 1 — 2mp — 1>'. 

400. 4ic» + 4a» - 4j^ - 2' - 4c + 1. 

401. 4c' - 12cf- cP - A* - 2dA + 9/". 

402. 4«' - 9z' - 4 + 4«y + y' + 122. 

403. _ c' + cP + 16^' - 36 -. 12c - %dx. 

404. «' + 6y2 - 9y'«' - lOa^y - 1 + 25y». 

405. y - 255« + 8i>'^ - 9 + 305* + I65*. 

B. 

Factoring is rendered mucli easier by becoming familiar 
with the following tjrpe-forms : 



i 

I 
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cf -\-Vvs prime, 

a'-6'=(a+6)(a_6), 

o* + y = (o + 6)(o» _ 06 + 6*), 

a* _ 6' = (o _ 6)(a' + 06 + 6'). 

o* + 6* is prime, 

o* _ 6* = (o* + 6')(« +*)(«- *). 

o» + 6» = (o + 6)(o* _ o»6 + o'6' _ ab* + 6*). 

a* _ 6» = (a _ 6)(o« + a»6 + o'6' + aV + 6*), 

o* + 6* = (o* + 6') (a* - o'6' + V), 

o»- 6* = (o + 6)(a'_ 06 + 6')(o _ 6)(o' + 06 + 6'), 

o'+6'=(a+6)(o«_o»6+o«6'-o'6'+o'6*-o6»+6«), 

o'-6'=(a-6)(a»+o'6+o*6'+a'6»+o'6«+a6'+6*), 

a' + i' is prime, 

(Note: The anm of the even powers can not be factored when the index 
ia aome power of 2, such as 2, 4, 8, 16, etc.) 

. o' - 6» = (o* + 6*)(a' + 6')(o + 6)(o - 6), 

o* + 2o6 + 6' = (a + by, 

a* _ 2o6 + 6' = (a _ 6)', 

o* + 2a'6' + 6« = (o' + 6')», 

o* - 2o'6' + 6* = (o' - 6')' = (a + *)'(« - *)*. 

0* + 2a'6' + 6* = (a» + 6')' = (o + J)'(«'- 06 + i')', 

o« _ 2o'6' + 6* = (o»_ 6')' = (a - 6)'(o' + 06 + J*)'. 

406. a* + 1, 407. y» - 1. 408. 1 + c*. 

409. 1 _ a». 410. <^ + 8. 411. 8 - a*. 

412. o' _ 27. 413. / + 64. 414. 64 - 9*. 
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415. 
418. 
421. 
424. 
427. 
430. 
433. 
436. 
439. 
441. 
443. 

445. 
448. 
451. 
454. 
456. 
459. 
462. 



125 + ti/». 416. 216 -(P. 

ifc» + 612. 419. «»-612. 

729 - u\ 422. a:* + y*. 

5» - n» 425. a^V - 1. 

If+P. 428. 8a»-l. 

1 + 27y". 431. 1 - 64rB». 

27c»-64cf. 434. mV-126?. 435. c" + 612. 

343a»+646«. 437. 64 - A*. 438. 8a»fe»_216c». 

512a» _ 729ar». 440. 343a»6' = 612ar»y". 

64«'y-27/A*. 442. 216aV + 3436y. 

612c»(P - 729«'V. 444. lOOOa'ftV - 729«V«''- 



417. A»-343. 
420. sf - 1000. 
423. a»-«». 
426. ^-?. 
429. 8e*+/». 
432. 8a»+27«'. 



l+a\ 
a' - x\ 
2432* - 1. 
a«_l. 

^" + y". 
a^ + y*- 



446. a» + l. 447. c^ + 1. 

449. a* -32. 450. 3^^ + 243. 

452. aW + «». 453. 32 + ife*. 

455. 32a:>^ + 243y*. 

457. «*-64. 458. n^^+j^'*. 

460. 64a« + «*. 461. 729 + c*. 

463. 16a^-a*c". 464. 1 _ .0001a*. 



Type-forms. 



«» + 10a; + 21 = (a; + 7)(a; + 3), 
«» - 10a; + 21 = (a; - 7)(a; - 3), 
«»+ 4a;_21 = (a; + 7)(a;-3), 
a;«-. 4a?>21 = (a?-7)(a? + 3). 



no 
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25a:» + 15«+ 2 = (5« + 2)(6« + 1), 

2b(^-lbx+ 2= (6a; -2) (5a;- 1), 

25a:» + 6a; - 2 = (6a; + 2)(6a; - 1), 

26a;'- 6a;- 2 = (6a; - 2)(6a; + 1). 



T. { 64a;» - 16a; - 66 = (9a; + 8)(6a; - 7). 

Note : Such trinomials are usually factored without much difficulty 
by inspection, the right factors of the first and last terms being found 
after one or two trials. But sometimes this is not so easy, especially if 
large numbers be used. Try to factor 16a;* — 15a; — 196 by inspection, for 
instance. When examples like type-forms "S" or*'T** present any dif- 
ficulty, they can always be changed to the form **B" and thus solved 
with comparative ease. For example : 16a;' + 49a; — 60, First multiply 
through by the coefficient of the first term, expressing the result as fol- 
lows: (16a;)* + 49- 16a: — 960. Next substitute a for 16a; and we have 
a* + 49a — 960, which is readily resolved into the factors (a + 64) (a — 15). 
Now these factors have been obtained only after subjecting the original 
quantity to two processes, (1) multiplying it by 16, and (2) substituting 
a for 16a;. To find the factors of the original quantity we must reverse 
these steps. Restoring 16a: in place of a we have (16a: + 64) (16a: — 15), 
and dividing by 16 we have the two factors of 



16a;« + 49a:-60=(a: + 4)(16a:-15). 



465. a;* + 3a; + 2. 
467. a' + 6a; + 6. 
469. a;^+a;-6. 
471. a;* + a;-12. 
473. w' + n-30. 
475. a' _ 9a - 36. 
477. q' - 16g - 36. 
479. a;* + 16a; + 36. 
481. /«-37/+36. 
483. 1 + a - 12a\ 



466. x^- 
468. c*- 
470. a:» + 
472. x" - 
474. j9* - 
476. c'- 
478. m*- 
480. c*_ 
482. 1 + 
484. 1 - 



D+3. 



4a; - 

6c + 4. 
7a; + 12. 
7a; + 12. 
j>*-20. 
6c - 36. 
- 36m - 36. 
13c + 36. 
7a + 12a'. 
6a - 6a'. 
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485. t^ - 7y - 18. 486. z' + llz- 12. 

487. (f - 7(P + 12. 488. e« + 3e* _ 4. 

489. h}"" - W - 10. 490. n* + 7w - 60. 

491. f^nt^ 60. 492. w« - 2w - 60. 

493. c» - 28c - 60. 494. g' + 59^ - 60. 

495. 1 _ 9a + Sa\ 496. 1 + 7c + 12c». 

497. a? + ax — 2x^. 498. m' + 4am + 3a'. 

499. x" + 13ca; + 360*. 500. 2» + 29^2 + lOO^'. 

501. oV - 21ac + 20. 502. e^* + 7ey" + 12. 

503. «»y*2' - IQapyz + 48. 604. riY^ - 13np5 + 22. 

505. aV + ISaxy + 65y*. 606. r*«* + 23m + 902*. 

507. a^ — (a + c)x + ac. 508. ^y + 20a?fz + 6l2^ 
509. y'g* - 28abyz + lMh\ 610. x' + 37a;»y' - 120y*. 

611. 1 - 8«» - 105a:«. 512. 204 - 6a - a\ 

513. c» - 21c + 104. 514. cP _ 30d + 225. • 

515. a« - 49a6 + 6006'. 516. mV + 37mV + 300. 

517. 20 + 9a + a\ 618. 72 + 27g» + q\ 

519. 44 - 16/« +/*. 520. 96 + 22aj* + x\ 

621. 120-26ifc + P. 522. 192 - 32n» - n«. 

523. 120 - 7cd - c»(f . 524. a' + (6 + c)d + (P. 

526. y* + (a — l)y — aft. 526. «* + (a* + c')a:' + aV. 

527. «* _ (a + 6> + aft. 528. a:* + (3a — 2c)a; — 6ac. 
529. (a - ft)* + 7(a - 6) + 10. 

630. (a + cy + 2(a + c) - 15. 



112 EXAMPLES IN ALGEBRA. 

531. (x + yy + 2S(ix + y)+60. 

532. (p - qy - 24(p - q) - 112. 

533. 2ic'+5a; + 2. 534. 3c»+4c+l. 535. 3wi'+6m+2. 
536. 4a:»- 6a; + 1. 537. 4a«+ a _ 3. 538. 2^*+ Zy ^ 2. 
539. 2a*- a- 1. 540. 2n'+7n+6. 541. 3^-10^+3. 
542. 4«' + 5« - 6. 543. 2-3c - 2c». 544. 3a'- a - 10. 
545. S+lSrc-Src*. 546. 3 + lid - 4(f. 

547. 10 - 5m - 15m«. 548. 20 - 9« - 2O2'. 

549. 40 + 6a - 27a*. 550. Z2? - llcey + lOy*. 

551. 12a:» - 23iry + lOy*. 552. 12«» - VJvy + Oy*. 

553. lOw;* + 7ww - 332*. 554. O** + 35a» - 6«*. 

555. 21c» + 26(» - 15a;*. 556. 6j3* - Sp^ - 65*. 

557. - 10a;* + 7a;*y* + 12y*. 558. 18aV - 71aay> - Abp\ 
559. ac* + (a — h)c — h. 560. mna^^ (^m*^n^)x—mn, 

561. 10(ix + yy + 7qix + y)-Qq\ 

562. 7(k-^iy^S7p(k^l) + 10p\ 

563. 6(a* + c*)* - 9(a* + <^)x' - 15a;*. 

564. 2(y - 3*)* - Udp' - g") - 6i[;». 

D. — J^edal Devices. 
Type-forms. 

4a* + 6* = 4a* + 4a*6* + 6* - 4a*6* = (2a* + 6*)* - (2a6)*. 

x* + ^f ^y" = x' + 2:^f + y' -a^f = (u^ + f^y - (xyy. 

565. 1 + 4a*. 566. 64m* + 1. 567. x* + 64. 
568. 81 + 4c*. 669. m* + 4n*. 570. a* + 4a;*. 
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671. x' + 64y*. 572. 64^ + 81. 673. 4g* + 626. 

674. 1024 + T<f. 675. re* + 324. 676. 4a* + 256. 

677. 4c* + 1296«*. 678. 2600a;* + 1. 579. m^ + f. 

580. a' + n*. 681. 9a;* + 42*. 582. a*c«+64ey*. 



584. «*_ 63;*+ 1. 
586. c* - 6c»(P + d*. 
588. ifc* + 9ife' + 81. 

690. y+g*-llj3Y- 
692. 1 + 9a*c* + 2aV. 
594. 81m* + 9my + y*. 
696. 4c* + 9y* - 24c*j^. 



683. a?* + a;» + 1. 

686. a* + 6* - 7a'6«. 

687. 2* + ti^ - I82V. 
689. a*+16a' + 266. 
691. l+3«' + 4«*. 
593. a'z*' + 13aV + 49a;*. 
695. 16A* - 2%h^1^ + ifc*. 

697. 36a* + 144a* + 676. 

698. 25a;*y* + baff^fv^ + 9«*w;*. 

699. 4c*cP + 8c*d*c*/* + 121cy*. 



E. — The Factor Thefrrem. 

§1. The result obtained by subtracting any number or 
quantity from itself is zero. For example : 4 — 4 = 0; 
817 — 817 = 0; a; — a; = 0; ocy — acy = 0, etc., etc. 

§11. The result obtained by multiplpng any number 
or quantity by zero is zero. For example : 6x0 = 0; 
1728 xO = 0; 1^x0 = 0; (c + d)xO = 0, etc., etc. 

§ III. Now if we let F represent one of the factors of a 
quantity, it is obvious that, when the quantity is zero, the 
other factor must be 0, that is, that i^ x = 0. 

But in § I we have seen that a — a = 0. Substituting this 
value of in the first term of the equation i^ x = we 
have i^ X (a — «) = 0, or (a — a)F = 0. 
8 
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We have to remember, then, that, in order that a product 
may be zero, U is necessary and sufficient that one of the factors 
be zero. 

§ IV. This theorem aflfords a convenient method of solv- 
ing equations and of factoring quantities not, otherwise, easily 
factorable. 

Thus, the equation «* — 3a; + 2 = may be written 
(a;-2)(a;_l) =0. 

As one of these factors must equal 0, we put a? — 2 = 0, 
whence a? = 2 ; and a; — 1 = 0, whence a; = 1. The equation 
a;* _^ (a — b)x — ai = may be written (a; + a)(a?— 6) = 0, 
whence x + a = and x =z ^ a ; and x — b = and x = b. 

§V. It will be found by multiplying together several 
polynomial factors, arranged according to a common letter or 
letters, that Hie first term of the product is thejproduct of the 
first terms of the factors, and that the last term of the product 
is the product of the last terms of the factors. 

It follows that a polynomial which contains one or more 
binomial factors may be factored by resolving its first and last 
terms into factors, and then determining which of the bino- 
mials that can be formed by uniting these factors (two and 
two), with the sign + or — are factors of the given poly- 
nomials. 

A simple method of testing which of the factors is contained, 
without performing the division, depends upon the converse 
of **The Factor Theorem," i. e,,ifonefador of an expression 
is equal to zero, then the whole expression must be. 

Suppose we wish to find the factors of a:* — 43:* — 9a? + 36. 
The possible factors of 36 are + 1, - 1, + 2, - 2, + 3, 

- 3, + 4, _ 4, + 6, - 6, + 9, - 9, + 18, - 18, + 36, 

— 36. Thus there are sixteen possible binomial factors, at 
least. To test all these by division would be too tedious. 
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But to decide whether a; — 1 is a factor, it is only necessary 
to suppose that a; = 1 : in that case a; — 1 = 0. Now as 
ar* _ 43:* — 9a; + 36 = 0, if we substitute 1 for a;, the result 
should equal 0. But 1 — 4 — 9 + 36 = 24, and therefore 
a; — 1 is not a factor. 

In the same way* a; + 1 is not, because, if a; = — 1, 
«» - 4a:' - 9a? + 36 becomes - 1 + 4 + 9 + 36 = 48. 

a; = + 2 gives 8 - 16 - 18 + 36 = 10, 

a; = - 2 gives - 8 - 16 + 18 + 36 = 30, 

a; = 3 gives 27 - 36 - 27 + 36 = 0. 

Therefore a; ~ 3 is a factor. 

a; = _ 3 gives - 27 - 36 + 27 + 36 = 0. 

Therefore a? + 3 is a factor. 

a; = 4 gives 64 - 64 - 36 + 36 = 0. 

Therefore a; — 4 is a factor. 

As each of these factors is prime and their product is the 
given quantity, a? — ^o^ — ^x -{• 36, there are no other pos- 
sible factors. 

(Note : As a good test of the value of *' the factor theorem " let the 
student, later, try to solve in any other way the following simple example 
in quadratics : a;* + y=»7:a! + y* = 11.) 

§ VI. The use of ** synthetic division " sometimes short- 
ens the process, especially when there are four or more bi- 
nomial factors. 

Resolve into factors 

a;* + 2a:» _ \%3? - 2a? + 15. 
Try first a; _ 1. 



1 

+ 1 


1 + 2-16- 2 + 15 
1+ 3-13-15 



1 + 3-13-15 =^si?-i^ Sa:*- 13a; - 15=first quotient. 
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Itj second a; + 3. 


1 
+ 3 


1 + 3-13-15 
3 + 18 + 15 



1-1-6+ 5 = 3:* + 6a? + 6 = second quotient. 

By inspection «* + 6a; + 6 = (a; + l)(a; + 5). 
Therefore the factors of «* + 2«' - \%a? - 2« + 16 are 
(a;_l)(a;_3)(a; + 6)(a; + l). 

Determine, without performing the division, whether either 
or both of the binomials given with each expression are factors 
or not. 

600. «» _ 3a; + 2. a? - 1, a; - 2. 

601. 2a;' + a; - 1. a; - 1, a; + 1. 

602. a;» - 6a; + 2. a; - 1, a; - 2. 

603. a;» - 7a; + 6. a; + 3, a; - 2. 

604. a;8 + 6a; + 6. a; + 3, a; + 2. 

605. a;» -^ 3a;» + 4. a; + 2, a; - 2. 

606. a;» - 19a; + 30. a; - 2, a; - 3. 

607. a;* - 43a; + 42. a; + 6, a; - 7. 

608. 2a;« - 6a; + 39. a; + 3, a; - 3. 

609. ea;* + 7a; + 13. a; + 1, a; + 13. 

610. a;» + a;» - 4a; - 4. a; - 2, a; + 2. 

611. a;» + 3a; + a; + 3. a; + 1, a; + 3. 

612. a;» - Sa;* + 17a; - 10. a; - 2, a; - 6. 

613. 32a;*° - 33a;* + 1. a; + 1, a; - 1. 

614. a/» + 4a;* + a;» - 6. a;*- 1, a;*+ 2. 
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616. «• - 6a?* - 19a;» + 84. «*- 3, sf+ 4. 

616. 2a;* :[- 4aa:* — 5aV — 3a'a? + 2a*. a? + a, a? — a. 

617. 75a;* + 140a;» - 223a;» + 92a; - 12. a? - i, a; - f 

618. af + a\ a? + a, a; — a. 

619. a^ — a*. a; + a, a; — a. 

Besolve into £Eu^rg 

620. a;» - 2a;» - a; + 2. 621. a;* + Ga;* + 11a; + 6. 
622. a;» - a;» - 8a; + 12. 623. a;» - 2a;» - 5a; + 6. 
624. a;» - a;* - 17a; - 15. 625. a* +Sa^ ^ 25a; + 21. 
626. a;» + a;» - 17a; + 15. 627. a;» - 19a; - 30. 

628. a;» _ 43a; + 42. 629. a;^ + 33;* - 10a; - 24. 

630. a;« - 13a; - 12. 631. a;» - 73;* - 8a; - 12. 

632. 2a?^9x' + 13a; - 6. 633. 2a;» _ 4a;» - 2a; + 4. 
634. 3a;» + Ba;* - 3a; - 6. 635. a;» - 18a; - 35. 

636. 3a;* _ 73;* - 20. 

637. 5(a;' + 3) - (a; - 4) (a; + 5) - 68. 

638. 7(«* - 1) - (a; + 3)(a; _ 4) = a;» + 41. 

639. 17 + a; = (a; + 3)' - 28. 

640. 3a;' - 17aa; - 28a*. 641. Qx' - 11a; + 3. 
642. 3a;' - 4a;* - 6a; + 4. 643. a;» + 21a; + 342. 

644. a;* - 3ar» ^ 33;* + 12a; - 4. 

645. a;* - 2a;* - Ba;* + 83;* + 5a; - 6. 

646. Sa^ + (5a; + 2)* = 12a;» - 8. 

617. a;* - 5aV + 4a*. 648. a;* - a;» - 4a; - 16. 

649. 2a;» + 31a;* + 62a; - 39. 650. 3a;» - 46a;* + 9a; + 2. 
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HIGHEST COMMON FACTOR 
A. Monomials. 
Find the highest common factor of 
1. 62, 91. 2. 1835, 1995. 3. 2945, 3441. 

4. 84, 126, 210. 6. 98, 140, 217. 6. 270, 198, 153. 
7. ap«*, a^px. 8. abd, aedy bed, 9. 2a;^, Sa^'y*. 

10. da*x, 4a^. 11. 40pY» 125pY, 

12. |a^y»2*, 2y», 2». 13. 170^2^2, S^x'yz, dlxyz". 

14. a^bpzw, Vgzfw. cfhz^, 15. mn*p^q\ m*np*^, rrfn^pc^, 

16. 17aVy», SlaVi 68aVy». 

17. 126ey*, 2l6yy,147eyV- 

18. 117a?y2«, 104aj'yV, l56a:»2^2». 

19. 24a«6V, 16aV, 72a»6Va;. 

20. 30^A*ifc*, 24^^«ifc», 72^^'ife*, 36/A*A;*. 

21. 35mVy, 30m"wVy»2, 40mVar', 21w?nYx, idn^x'f. 

22. 105c»(Peyy, 35c*dV//, 28c*(Pe»/y, 49(fd'^fg\ 

23. (a _ 6)*(a + c)», (a - 6)»(a + c)«. 

24. 39(;>-5)»(a+i>)'(6+i>), 51(i>-5)'(i>+6)(a+^). 
26. 3aV*, 2acde, 4aW. 

B. Factorable by Inspection. 
26. a* _ 1, a» - 1. 27. a^ + af,x'-l. 

28. 8 - «», re* - 4. 29. 6(a + l)^ 8(a* - 1). 

30. 13(a« + c*), 39(a* - c""*). 
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31. 7(i>' - 1), 28(i> + 1)». 32. a« + ap +p\ 6(a»-;?'). 

33. P + 3A; - 4, i[j" - 2A + 1, Aj" _ 1. 

34. «» + 9«< + 14<», «» - 4fi. 35. 6'+ 36 + 2, 6'+ 66+8. 

36. a^y» + iry», «• _ «»y*. 

37. mV + 2mV, mV — 4mV. 

38. a* - 1, a* + 3a + 1. 39. p'q + Sg", / - 9pY- 

40. ifd^ - 4c*d*, d«(P - 16c'cP. 

41. a* - 15a + 36, a* - 9a - 36. 

42. vf — Iwz + 62*, ii;' — ti^s*. 

43. 27(a^-y»), 61(a: + y)'. 

44. (o'c - a^)\ ae(a*- c*)*. 46. a*-c*, a»-oV- 06*+ c». 

46. g« - 1, 5» - 1, 5» + 5 - 2. 

47. l-y», l+y", y» + 5y + 4. 

48. a* - re*, (a + xy, a' + 3aa; + 2x'. 

49. a* - 4a - 21, a' - 12a + 35, a* + 5a - 84. 

50. m' — n', m' — w?, m' — 7wn + 6n'. 

51. s'^est + de, s' + st^ 12<', «»-«<- 6«'. 

52. a» + 27, a» + 6a + 9. 

53. a* + ac, a* + (f, 3a' + 3<f. 

54. 6* + 96* + 20, 6* + 76' + 10, 46' - 100. 

55. 12a;y2 - 48«;*2, Idv^x^y + 2^;")'. 

56. 16p* - 81g*, 4p - 65, 4p' - Spq + Sq\ 

57. a'- 1, a«- 1, (a - 1)'. 58. ar» + j/^, 2a:' + 2a:y + 2f. 
59. z' _ 80 + 16, 5^ - 20z' + 2O2. 
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60. 6(6*-/*),4(e«-/«). 

61. h^ - hi 2h^ - 4A + 2, A» + A« - 2h. 

62. 1^-U + 9,1^ + 2h- 15, If - 27. 

63. a' - 9, a» + 27, a* - 81, 6a»« + 18aa;. 

64. rB» - a:»y _ a^» + y», a:* + 2a^ + j^, 3a^ - 3y». 

65. 2cd + 2ce - 3d/- 3/e, 4c» -12c/+ 9/*. 

66. c*d* - c»e», ^ - cPe, (Pe* - di. 

67. 4a:» - 60a: + 144, a;» - 9a; - 36, 2a:» - 28a; + 48. 

68. 7mV + 28mV + 28my, n* - 16p*. 

69. a» + 3a'6 + 3a6» + 6», 6aa; + 5%, 3a« _ 36*. 

70. m'n — vf^p — mri^' + mp^, 2m' — 2mn5, 4m* + 4m5'. 

71. a;* + Ga;* + 12a; + 8, «* — 4, a^ + 2y — a» — 22. 

72. a;» - 9a; + 20, a;* - a; - 12, a;* - 2a; - 8. 

73. 4p* - Vl'pq + 9^*, 8/ _ 27?^, 4^ - 6pg - 6pr +9^. 

74. 8a;» - 363;*^ + 54a:2^ - 272^^, 43;* - 8a^ + 3y*. 

75. a» _ 3a' - 7a + 21, a» _ 3a' - 3a + 9, 4a'-16a+12. 

76. - Mh^ - 6a'6c, 2a6' + 2ac» + 4a6c, 3ac' + 3a6» 

77. 4a' - 12ac + 9c», 4a' - 96*, lOoa; - 2a — 15ca; + 3c. 

78. (f-<?-c+ 1, ac^ + 26c* + cu? ^ a + 26c' - 26. 

C. One or More Factorable by Inspection. 

79. a' - 6a - 24, a» + 4a' - 26a + 16. 

80. c' - c - 42, c» + 4c' - 47c - 210. 

81. 7i» + 9w' + 27n - 98, n' + 12n _ 28. 

82. 96» + 636' - 96 - 18, 6' + 116 + 30. 
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83. af' + 2(jf + 2a' + 2a + 1, a* + 67a' + 66. 

84. 35^* - 7i; + 5tiw - w, 26t;» — 1. 

85. «» + 2» + 2 + 1, 0» + 9a;* + 26a + 18. 

86. a' + 4a" — 6a, a' — 6a + 5. 

87. c* - 3c + 2, c* - 6c* + 8c - 3. 

88. / - 3p' + 4, / - 2p' - 4p + 8. 

89. 15a» - 19a* + 4, 9a* - 9a' _ 4a + 4. 

90. 5* - 25* + 5* - 25, 5* + 5* - 8g* - 8. 

91. m* -I- mp + mn + np, 2m* — mn — 3n*. 

92. «* - 3«* - a; + 12, «*« + a» - 12a. 

93. a* - 2aiB - 3«*, a* + lOa'a; + 35a*a:* + 50ar* + 24a;*. 

94. ifc* - 6ife» - A; + 5, 2ife» - \U + 25. 

95. ? + 2? - 3«, 2? + 5? - 3<. 

96. 3m* + mn' — 3m'n — n*, 4m* — 5mn + n*. 

97. erf* + erf* + aP + od, 2c'rf» + c*rf — c*. 

98. or* + oa:* + 2aa: + 2, a;* — «* + a; — 1. 

99. y* - y* - y* + y, y» - 2y* _ y* - 2y* + y. 

100. 3a:* + a: _ 2, 4«* + 2a:* - a; + 1. 

101. «* + 5«* - « - 6, «* - 2« + 1, «* + 7«* - « - 7. 

102. c* _ 3e/+ 2/*, ^h -/*^, e* - c*/- e/ + /*. 

103. a* - a* + a - 1, 3a* - 2a - 1, a* - a* - a - 1. 

104. K^^lh + 6, A* - A* - lOA + 10, ^* + /i* -5^ + 3. 

105. 12c*y* + 4y* + 4c»y + 12cy*, 20* + 2y*, 10c* + 10c»y* 

+ 20c*y. 
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106. a»-7a' + 16a-12, 2a» - 9a' + 7a + 6, a» - 3a' 

- 4a + 12. 

107. 2f ' - lU + 15, 10^' - 23/ + 12, 2P + 6/ - 12. 

108. af + ^xy^Ax-a?y-.^f - 4y, a;* + Aa^y -^a? + ^f 

- 4y, a:» - 2a;' - 4a: + 8 + 3«y - 6y. 

D. Not Easily Factorable. 

(Note: Synthetic division renders the work much easier.) 

109. y» + 7y - 48, y» - 16y + 21. 

110. m* - 3m' + 2, m* + 3m' - 10. 

111. P - 23/ + 28, P - 10/ - 24. 

112. JO* +i?' + 25, j9» - 4p + 15. 

113. 2» - 262 - 60, 2» + 15« - 306. 

114. y» - 23^ + 6y - 5, a;» + 4y - 5. 

115. c» + 2c'^3, c» + c'-2. 

116. 5» + 25' - 3, f^ + 25' -55 + 2. 

117. 3a:' - 2a; - 1, 4a;» - 2a:' - 3a; + 1. 

118. a» - 7a'6 + Haft' - bb\ a» + 3a'6 - 9a6' + 56'. 

119. 2c» + 70* - 9, c» + c' - 5c + 3. 

120. a? + 2a' + 2a + 1, a' - 2a - 1. 

121. 35 + 196' + 26*, '21 - 76 + 36' - h\ 

122. a;» - y-\ a? - y"*. 

123. 2ar» - 12a:' + 21a; - 10, a^ - 8a;» + 21a;' - 20a; + 4. 

124. 3A' + A - 10, 6A» - 7A' - 22A + 32. 

125. 2(P - cP - <Z - 3, 3(P + cP + d - 2. 

126. 20a* + a' - 1, 75a* + 15a» - 3a - 5. 
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127. 9ifc" - 9* - 10, Sib' + ifc* - 4* - 10. 

128. 2^ + 9^^ 25, 4f^ - 21g + 10. 

129. n' + 2n - 4? + 8< - 3, n' - 4? + 12< - 9. 

130. 3a* + 2a» - 2a - 3, 2a» - 3a' - 2a + 3. ' 

131. 2a* - 9a' + 12a' - 3a - 2, 2a* + a» - 9a' + a + 1. 

132. m* + 2m' + 9, 7m' - 11m' + 15m + 9. 

133. 3ar^ - ISa;* + 36a? - 24, ar^ - 3«' + 4. 

134. Ba^'y - Ix'f + Sa^ - 2y*, 2a;* + 5ar»y - 2x'f + Sxi^. 

135. 8ar» + 4a;'y - ^xy", Atjj' ^2f + 6a?y. 

136. ISa:* + lla^'y - Sa^j^ - ^f, 12ar^ - da?y - lla^ + 6f. 

137. 3a* - 7a»c - Sa'c" - ac» _ 6c*, 2a' - 3a'c - Sac" - 3c'. 

138. 27a^y' - 9ar»y' - 18a;*2/', 36a:» + 9a;' - 27a;* - 18a^. 

139. 9a* - 64a' + 3a + 8, a* + a» - 8a» _ ^a + 3, 

8a* + 3a' - 64a' + 9. 

140. a;* - 2a;' + 1, a;* - 4a; + 3, 23;* + a;* - 7a; + 4. 

141. 2a;» - 11a;' + 19a; - 10, 2ar» - 9a;' + 13a; - 6, 

4a^ - 20a;' + 31a; - 15. 

142. a'-.2a'-3a+20, a'+5a'-9a+35, a»-4a'+9a-10. 

143. a;* - 19a;' + 119a; - 245, 3a;' - 38a; + 119. 

144. 3a;»- 3a;* - 63;* + 9a;' - 3a;, 2a;*- 4a;*+ 83;* -1 2a;' + 6a;. 
146. 16a'a;' + 6a'a;* - 28a'ar^, 14aa; - 8a + aa;* - 7aa;'. 

146. 3y'-14y'+16y, 5y'-10y'+7y-14, y'-.7y'+16y-12. 

147. 3a' + 8a' - 8a + 11, 9a*+ 51a'+ 45a' - 119a - 154. 

148. -2(7* + 9g' + Ug + 3, 3/ + 15/ + bg' + lOg + 2. 

149. 3a' - 4a' + 9a - 8, 2a' + 5a' + a - 8. 
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150. 6ar» - lla? + 2a: + 15, 2ar» + 3a:* - « - 12. 

151. 10m* - 7m* - 2m' + 8, brn? - 6m* ^ m^ + wf- + llm» 

- 11m* + 12m - 12. 

152 . 3y* + 5y» - 7y* + 2y + 2, 2y* + 3y» - 2^* + 12y + 5. 

153. 8c* - 16c» + c + 2, 16c* + 4c« + 1. 

154. 4a:* - 6ar» + a:* + 4a: - 3, 2a:* - a:» - 4a:» + 3a:. 

155. a» + 4a'a: - 8aa:» + 24a:», 4a* - 4a*a: + 32aV - 32aV. 

156. 24a:» + 16a:*y - Z&^^f - 12a:»y» + 8a:y*, ^afy - 4a:»y' 

+ 4a:»y* - a^. 

157. a* - 12a' + 8a + 3, a* + a» - 53a + 51. 

158. 21a» - 32a' - 54a - 7, 21a» - 4a' - 15a - 2. 

159. x'- Za?+ of- 4a:'+ 12a; - 4, 2a:*- 6ar»+ Sa:*- 3a; + 1. 

160. a^ + a:* - 2ar» + a:* + a; + 4, a:* - 2a^ - 4ar» - 2a: + 1. 

161. 3y* + 23^ - 17y - 22, ly^ --Sf- lly - 66. 

162. 6a:» + 20a:* - 12a:» - 48a:' + 22a: + 12, a:* + 4a:» - 3a:* 

- 16a:» + lla:* + 12a: - 9. 

163. x^-(a+ bysf + 2a6(a + h)x - a'6', a:*- (a'+ V)a? 

+ a'6'. 

164. 2c' - 13c + 18, 2c» + (26 - 9)c' - (96 + 6)c + 27. 

165. a:* — ga:* + {p — l)a:' 4. ga: — ^, a:* — ^a:* + (g — l)a: 

+ px-q. 
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1. 4, 3, 2. 2. 6, 2, 3. 3. 5, 10, 4. 

4. 12, 4, 8. 5. 8, 10, 12. 6. 5, 15, 9, 18. 

7. 18, 24, 36. 8. 21, 39, 57. 

9. 64, 400, 612, 1024. 10. 323, 391, 629. 

11. ab, be, cd. 12. «*, xy, y^. 13. a, m\ a^y. 

14. gr, r«, d, qt, 16. 4a6, Sac, 66c. 16. 8a:*, 12«', 18a;*. 
17. cy*, a*, a»*. 18. 2mn', 3np, 6m*p. 

19. ab, be, ed, ac, ad, bd. 20. 20^^, 9O2V, 272^2*. 

21. 12a'be\ ISab'e, 20aV. 22. 7aV, - 21aV, - 343ac. 

23. 3a>6c», 5a6V, 15a»6'c, 20a»JV. 

24. 14a»6V, 20a^6c*, 25a»6V, 28a6cd. 

25. 6mn*p^, 9m^ny, IdmnY, 20m^ny^. 

26. a^y, a?z, a?w, v^v, a^z, y^w, «y*, yg*, au;*, a»*, xu^, anf. 

27. 10a?y+V, 15«*y--V. 

28. 12«-y-»2*, 36a:*+y2*, 60a:--y*a. 

29. a* + a6, a. 30. 6, 3a; — 3y. 

31. 2a(a? — y), a*(x — y). 32. aa? + 6a?, ay + 6y. 

33. aa; + a;*, a6c + 6ca;. 34. a* — 2a6 + 6', a' — 6'. 

35. a' — 1, a' — a. 36. a; + 1, a; — 1, a;* — 1. 

37. 2c - 1, 4c" - 1. 38. a; - 3, a;, 4a;* - 12. 

39. 3a, a; — a, (a; — a)'. 40. a(a + 6),6(a + 6). 
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41. 3(a? + 2), 5(« + 2). 42. 2{x + 1), 4(a; + 1)'. 

43. 4(a; + 3), (a: - l)(a^^- 3). 

44. 3(;>-5)(i> + 9), 2(i> + 5)«. 

45. a(a + 1), a(a + l)(a — 2), a(a — 2). 

46. c/, gh + ^rfc, A*. 47. c + a;, 2c, 2c(c — a;). 

48. (m + n)(;> + 5), (m + n)(^ - 3). 

49. a;, « — y, ic* — y". 60. ^'g, p^ — ^g, ^a; — qx. 

51. 4a;'y, 43;* — 2a^, 2a; — y. 

52. 2a + 2a;, 4a — 4a;, a' — a;*. 

53. (2a;-4)(3a;-6), (a; - 3)(4a; - 8), (2a;- 6) (6a;- 10). 

54. a; — 1, a; + 1, a;* + 1, a;* — 1. 
56. 2c», c» - cP, 4c» - 4cd, 2c + 2d. 

56. x + y, (a; + y)«, a;* - y% (a; - y)«. 

57. 46', 8a«, a + 6, 2a», 4a''6 + 2a6«. 

68. m* + 2mn + w*, m' — w', m' — 2mw + w*. 

59. y - 1, J)' + 1, J)' - 1. 60. a-1, a'' + a + 1, a»-l. 

61. 3a - 2a;, 9a' - 4a;', 9a' - 12aa; + 4a;'. 

62. (y -»•)', y" -1, 2(1+ y)y. 

63. ^^'(m — n)y p\(n — m), — ^^'(m — w). 

64. 8a;' + 16a;, a;» + 4a;' + 4a;, a;'. 

65. 3(a;-y)', 6(a; + y)(a; - y), 12(a; + y)'. 

66. 4(a' + ax), 8(aa; - a;'), 12(a' - a;'). 

67. 3a(a' - a + 1), 2a'(a + 1), 4a» + 4. 

68. a' + aa; + a;', a — a;, a' — a;*. 
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69. af(a;» + 8), 2a^(^a^ + 4a; + 4), x' + 2a^. 

70. c* + 3c», 2c* - 6c» + ISc*, c* + 27c». 

71. 8/3 - 27g*, 4pV + 6i>Y + 93*> V - Spq. 

72. re* + 3«y, a^ - 32/*, «» - Oy*, a:* + %». 

73. a* - a - 20, a' - 9a + 20. 

74. a + 1, a* - 2a - 3. 75. «» - 1, a:* + 3aj + 2. 

76. a* + 4a - 21, a* - 3a, a' + 7a. 

77. a;» - 2a; - 3, a;* - 4a? + 3. 

78. p^ + 7p + 6, y + lip + 30. 

79. c» + c - 6, c* - 9, c» - 6c + 8. 

80. 2* - 182» + 81a*, 2» - 133* + 36^. 

81. a;* + 5a; + 4, a;* + 2a; - 8, a;» + 7a; ~ 12. 

82. a;* + a; - 12, a;* - a; - 20, a;* - 4a; + 3. 

83. 4a« - 25, 2a» - Sa'' - 4a + 10. 

84. aa; + 6a; + ay + 6y, 3(a' - 6»), (a; + y)*. 

85. 9a;' + 12a; + 4-, 27ar^ + 8, 6aar' + 4aa;'. 

86. aa; — ay — 6a; + 6y, a;* — 2a;y + y', 3a*6 — 3a6*. 

87. a' - 6« - c* + 26c, a* - 6' + c» + 2ac. 

88. a;*— (a + 6)a; + a6, a;*— (6+c)a;+6c, a;*— (a+c)a;+ac. 

89. a;« - 3a; + 2, a;» - 4a; + 4, a;» - 7a;» + 14a; - 8. 

90. a? - 4a', a;* + 2aa;' + 4a*a; + 8a», a;* - 2aa;»+ 4a*a;-8a'. 

One or More Factorable by Inspection. 

91. 25a;»-l, 6a;* -9a;- 2. 

92. a' - 8a + 3, a* + 3a* + a + 3. 
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93. ir» + a;* _ 4a! - 4, a:* + eas* + 11a; + 6. 

94. y* + 43^ - 8y + 24, y* - y* + 8y - 8. 

96. a;' - 2a;' + a;* - 8a! + 8, 4a!' _ 12a;' + 9a; _ 1. 

96. o* - «^ + 2a' + a - 3, a* + a' + 2a' + 5o + 3. 

97. aP + a6' - oc" _ 2a»i, 2a' - aft _ i' + 2ac + 6c. 

98. Aif-afy- Zm^, Suf - Safy + xy' - y'. 

99. a*-2sf-S3? + Sx-4,x*-53» + 20x- 16. 

100. ai' + 23;* + 2a; + 1, 23!* + a;' + a! _ 1. 

101. a^ + 2a!'-a!-2, a!' + 3a!4.2. 

102. a!* - 4a;' + 12a! _ 9, a^ + 5a;' +a; _ 3. 

103. 2a;' + a;'-5a; — 3, a;* + 2a!' + 2a:' + a;. 

104. 4p* + 5p' - 8p - 1, 8p* + lOp' - 5p - 1. 

106. a' + 3a' _ lOo - 24, o* _ a' - 14a + 24, o* - 3a' 
— 4«^ + 12a. 

106. 8a;-' - 8aj-'y-» + 4a;-y - y^, 4a;-* + 2a!-*y-» - x'Y* 

107. a;* + a;* _ 2, a;" + 2a;' - 3. 

108. 12aP - 4a - 21, 6<^ - 17a + 12. 

109. 20* + a + 3, a* _ 6a — 6. 

110. 2n' _ 5n' - 2n + 2, n' + n' - 8n _ 6. 

111. y + lOp' + 29p + 20, p' + 6p* + Up + 6. 

112. 3«j» + 2c' + 51c + 70, 3c» + 14c' - 19c - 70. 

113. 65» _ 7?' + 5g - 2, 45* _ 53' + 4g - 3. 

114. 2y»_19y+3, 2y'-6y' + 3y-9. 
116. 2** + 5^ _ * _ 6, 2/^ + f - i + 3. 
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116. 2a* - a» + a - 12, 2a* - 3a* + 4a* - 5a - 4. 

117. 32* - 142» - 6z' + 53, 2z* - llz* + 32* + lO^. 

118. ar^ - 2a^y + «y* - 2^*, «*- 2«» - 2a^y + 4xy + x ^ 2y. 

119. a^-a?^ 18, a» - 8a - 3, a» + 2a - 12. 

120. a» + 2a' + 9, a* + a + 6. 

121. 4ar^ - 9a; - 4, 2ar» - 5a;* + re + 2. 

122. a^ - 23a;* - 10a;, 7a;» - 34a;* - 4a; - 5. 
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FRACTIONS. 
Reduce the following fractions to their lowest terms : 

(NOTB : Remember that a divisor of the numerator and denominator of 
a fraction is also a divisor of their sum and their di£ference.) 



12. 

15. -. 

18. h 

21 

24. ^, 

27. 

30. 

33. 



9 , 


35 


3. 


45 




93 


12- 2- 


42' 


125 




126' 


78 « 


115 


17 


319 




- 246 


91- «• 


138 


7. 


551 




*• 369' 


703 


10. 


1261 




11. 


6-5.4.3 


1073 


1649 




1.2.3.4 


7-8-9.10- 
5-4-3.2 


13. 


26 • 25 • 
13 • 12 • 


24 
16" 


14. 


54. 3. 2 
5.2.3.4 


5' • 4' • 3' 
3-4-5 


16. 


ab 
ae 




17. 


a'x 


lOa'a; 




Smxz 






7x 


15aa?' 


19. 


4amz 




20. 


21acx 


12edx 
Qbcxy 


22. 


befgh 
7/^" 




23. 


a'be 
5a'b'' 


baha* 
lObx 


25. 


Amnx 




26. 


3mxy , 
Tame 


■f 00 


28. 


Icdp* 
2Wdp 




29. 


llb^exy 
b\xyb<f 


mnp*3? 


31. 


15m'>M;*« 


32. 


4bVmx*y 


p^rsa? 


~25m'n" 




dnucy'bV 


84x'y»«' 


34 


\2a^h<?dm*n 


35 


UOefY 


108a;yoV* 


VTK. 


18(^bVdx'/ 


Vti. 


ddOe'/g*' 



.2««4 
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16a*6VrfV 121abcde 106a*mnV 

24a«6VrfV' 22/^/11/' 159wi«ytVy' 

126a«6V -91m^jo^V GSo^y^V 

98a6V' 1197»pY^' -26a;y2V 

- 22a'bVa^ ' 468a«6c*a:*y ' 

^44^h'klx'y -533aWAW 

- 202g'h'Ic'xy'' ZTj 99 b^d^fk^fz''' 

46. a^ : de. 47. a^yg : a». 48. 2a; : 8«*. 

49. 3aV:4aV. 50. 12a'6V : 4a6cd. 

51. STT-— '-^- 52. -, -^— • 53. 



2(x + y) ' a;* -I- a:y ' a* + ai; 

15(c + d) 3mn 5a + 56 

57. '^y+^. 68. ^P^^-. 69. ^*-+-«i. 

cey + ejf cur -\- ac tra ^ ab* 

60. «^. 61. ^+-;. 62. ^-1 

a — 1 c*— 1 a;* — 1 

63. 4^^^ 64.^=4. 66. 7«-^* 

66. "^-f . 67. ^+^'. 68. 

a^ -- arc cur — <r 

69. (^+4*. 70. ^^Jl^>;. 71. 

or ^0? (a + a:)' 

TO (« - 2)' «« 2a: - 1 

72. ^^ ^. 73. -7-^j ^. 74. 

a? + 2 4a;* — 1 

^ — 2/* «« ar' + 2a;* 

75. 3— h - — i- 76. ,- T J- 77. r— 

ar + 2a;y + y* ar + 4a; + 4 (ix -{- box; 



a' 


-a;* 


a' 


-c* 


ar 


-/ 


a;* 


-»* 


a?. 


+ !/• 


3a 


+ 1 


9a 


'-1 


a 


+ be 
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8a' + 1 / + 3p' 3a« + 3a'6' 

"• 64a' - 1' ^^- y^rg- *^- 5a* + 5a'6'' 

a'-4x' 12ceP - 6cd 

o' + 4aa; + 4«' ' * ScPe — 2e ' 

». 4cy+2y' RT^Srs+^a* 4o '6 + 6a'c 

**' ^c^-2f' ^^' irTTse?' ^^- 86^^:18? ■ 

89. -^ ^— ,• 90. ^ 



48(6-/)'' ' 3c» + 6cd + 3(f' 

95. T7^ — , ^ ,, , -,' 96. 



187?m*a: + 3/iV A» + 2^^^)!; + A^' 

12 aa:^y*2' - 2Sa^fz* lOs^y + 15xf - 20x'yz^ 

S2uf'y2^ + S^y*z' 30^^+25^' + 10a;»y/ 

00 «*^. 100. J^. 101. ^^ 

6^ — 1 c' + 1 

c* + d* 





«'+l 


102 


m*_n* 




m'-«» 


104. 


o'+a^ 
a* _ aV + «♦ 


106 


o(a; - y)6»c 




3a'(y - x)bo 


lOft 


(a_l)(a_2) 



103. 
105. 
107. 



a* + 2a'a!' + a? 

• 7-9 + 3 
7 • 9 - 2 . 3* 

5.8-3.4 



(l_o)(2_a) ^^^' 2.4 + 12 
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"• (l_a;)(a;+l)' 2a;' _ 12a! + 18 ' 

112 «'^ + «*^ 113 «*-^* 

*"• a' + 3a'6 + 3a6'+6'' (o+6)(o_6) 

114. 4+i-. 116. ?^| 

a» _ 6» o + 2a*6* + h 

116 ?U. 117. '^-^'^ 

a; + y »» -I- 2 + a;"*' 

118. ?*^-^. 119. _/>_/ , . 

TTi* 121. i^i zji 

— 16 a^ — c^ 



a^ - 16 



122. "-7?^ ■ 123. ^^1+9. 

124. , , 125. -T^~ 

d^ - 2d* + 1 at _ a;l 

126. gJ-T^+f"*. 127. ^±i?f. 

128. , ^*-f , . 129. -^^27_. 

pt _ 2p^5* + 5* a — 6a* + 3' 

130. j+i^. 131. '':-f+ 4 

re* -I- 3ir + 2 a' — 4a + 3 

132. ''^±2^il. 133. ;-f + ;. 

m' — 3m — 4 z* _|. 4a — 5 

134. ;+f+; . 136. ^+:-\ . 136. j+i^. 
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izi.. ^±|^-|. 138. ''rl'^f,- 

a' + 6a + 5 c* — 8c + 15 • 

^-^-2 6' - 36 + 2 

^^»- /fc' + )fc_30- "®' V-\ - 

"^- d'_6d + 9- "^- .^27^15- 

1«. ^-.^^^,^. H4. ^+5^. 

c' _ 2c — 16 a' + 4a — 5 

rf'-10d + 25 »' + 5n -84 

d»-12d + 35 m»-14n' + 49»' 

147 y' + 3 ;> - 28 J^fJL-T? 

/_64 4a:y' _ 48aiy + 128a; 

149 21(^-J^). - 150 4a' -16 

70(a;_y)* 2a' _ 2a -12 

o* - a _ 132 , .„ a» _ 9aa; + 14a:' 

^^^' ""a^3T728~' ^*^- a'~^-2i'" 

c' + cd_2<P . 27a! + 3!* 

^^^- --^—^ "*• i8^:n"2an^2?* 

g'a^ - 16a' / - 8j)' + 12p 

aa:' + 9aa; + 20a' ' ^ - 12p + 36 * 

u? — a? — 56a; „ c' — 14ae + 45a' 

"^- x« + af* _ 42^' c'_2ac-15a'" 

159 «' + «^ 160 ^4a;' + 27y' 

2a»a; _ 2a'a;' + 2aa;» 16a;' + 24«y + 9^* 

49cd' + 1120*^ + 64«r' 
49(f-64c'd 

162. -z • 163. r-pi pr-j* 

rc* «_ 5a; + 6 16 -}- a — 2a^ 



164. 




166. 


l-x' 
a:'-13a:+12 


168. 


8a? -1 


1 - liar + 18a;' 


170. 


2a? - 3x + 1 
a? + a;_2 


172. 


x-'-9 


a;" _ 4a;-' + 3 


174. 


a; 4- a;* - 6 


a; _ a:* _ 12 


178 


e* _ 2c? _ 8 




c* + 8c« + 12 


178. 


m* — 5jn*n* + 6n 


m* + 2to*»* — 8n 


179 


a? + a;-6 




2a;' + a; - 15 


1»1 


6»+116 4.30 
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165. ''-'' 
167. 
169. 
171. 



W + 256 + 6 



a? 


_2a;. 


-35 


a» 


— 7ac 


-|-6c' 




c'_ 


a' 




14a'- 


-4a» 



4o' - 28a + 49 

a? - 10a; + 21 
'28 + 3a; _ a?" 



«-• — 2?-' — 15 
'■"'• a-* + 93-' 4- 18 

175 . «^ + 2a* - 24 
a* -7a* + 12* 

177 «--Jll±2.C 
5 + 5-i _ 25- 



180. 
182. 



a? - a; - 12 



183. tr-^—ll- 18*. 

5a* + a — 42 

185. 2"^' + 3m + l. 186. 

m' — 1 

^^^- M* _ 8d _ 64' ^^*- 6a;'_0a;_24 



3a?- 


-3x. 


-36 


^•-h 


-c — 


20 


20* + 


.7c- 


-15 


i*'- 


7p + 10 


2^,' 


-P- 


-6 


3y'_ 


■2y. 


-40 


2/"- 


%- 


-4 


a?_ 


3a;- 


.10 
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189 g^ + a'- lS 2^' + 6^- 6 

,a- 3(^-50-2 ,-- 2(i' - 4d - 16 

^''^- 3c'_8c-3* "^' 2d' - Od - 8 • 

193. ^£.-^g- j. 194. Yr^r^l - 

25* + j' — 6 4m;' + 4m; _ 3 

6a' + 28<. - 10 2a' + 19a + 35 

12«'_28« + 8' 3a' + 15a -42* 

197 g^-g'^-^ iflp 12c'-cd-6 d' 

9x' + 21x + 12* Sc* _ 54cd + SBcP" 

eg* - ay - Sy* 4o' - 5ac - 6c' 

6a!' _ 13ay _ 15/ 8a' + 2oo-3c'' 

201. ^-5^ + 7x-3. 202. .'''V^+Z^ ■• 

a;" _ 3a; + 2 o» + 7a' + 14a + 8 

c' + 10c' + 21c-18 ~ . d' + lld + 30 

c' _ c _ 42 ' Gd" + 53d' - OdHIs' 

onic a" -a; -12 „. a' _ 5a _ 14 

2°^- a?_3a:'-3*-4* ^®®- «• + «'_ 3a _ 2' 

207. ^±^^^- 208. y' + «f + !f . 

c' + lie — 12 y _ 3y + 2 

209 a* + 3o' - 4a go' - 15ae + 54a 

7a»_18o' + 6a + 6' c» _ ISC' + 101c - 180' 

211. "-f+,%-^v 212. .^'^'t^^'^ - 

1 - 3y + 3y' - y* a' + a' _ o _ 1 

<^-3c' + 4c-2 n' - 3n' + 4 

c'-c'-2c-+2' ■ «'-2m'_4w + 8' 

216. «y + 2y - yg - 2z ^ig, a; * - ag* + fe'a; - a ft' 

2«y — 2y — 2a» + 22* ' a;» _ aa;* — 6'« + a6* 
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217. a'-a'c-(w' + (f ^is. ^-f-^V^- ^ 
a* — a^c —a^c^ + cuf ' a^ + 2a^ + y* — 2* 

219. 1 — o-s i — ? T- 220. -^3 — V — ^^V^-3- 

a*— 2a'— a'— 2a + 1 p^ +P9 —P^ — ^ 

y-6P + lU-6 c'-c'd + 3cd'- 3d' 

A»_2A'-it: + 2,' 4c'd-cd'_3<P 

m* + 2m»_m_2 ' A» + 4A' + 4A + 3 * 

225 '^-(y + '' + «')' 228 («• ->•)(«+*) 

(a; -y)' _(* + «;)'• ^^''- '(a» + 6»)(« - ^X 

997 (P'+g'Xy'+i'g+g') 228 a^' yg - y*' + V^- V ^ 

229. ^+^^^«_±io. ^3„ f_^l±n^. 

o' + a* — lOa + 8 5* 4. 5g* — 65 

231 6 y'+y'-5y-2 032 y-4y + 9ft-io 

'"**• 6j(» + 52/* _ 3y - 2 ' 6' + 2J' - 36 + 20 

<f- Sd* 4- lid - 15 c*- e'a; - ftT* - 2g' 

<?-<? + 3d + 5 ' c«+c'a:+3«B' + 2a!'' 

235. '''-^-'' + ^ . 236. «^ + 7^-6^+2 . 
e*_2e»-«'_2e + l a? - Sa* + 2* + 11 

«• + 3«' - 4n + 12 0^ - 3a' + 4a - 2 

^'*'* n» + 4n' + 4n + 3' ^^'^' a' _ a' _ 2a + 2 ' 

239 «• - 3«' + 3m - 2 7^ + 2r'*-2r«'-«» 

«'_4«' + 6m-4" r» _ Sr** _ 2r8* + 4«»* 

4c' + c' + c-3 2a' + g'e + oc' - c* 

• 3c' + c' + e_2' 3a'+ a'c + oc" - 2/ 
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Beduce the following fractions to integral or mixed quan- 
tities : 

243. 15. 244. ^i5. 245. l^Z^. 

5 19 23 

^^^ 16591 ^,„ aVa: ^^„ b<^ - cd 

246. —TTT— 247. — r- 248. 

249. "^^. 250. ^+-^. 251. 2%J^%. 

a X cy 

252. ^--'^''. 263. ^--^-^. 264. "^ " ^ + ^ 

c ex 

265. el±«*jllA'. 256. Pl+l^^lPt. 
a pq 

257. '»'^ + '^-«''' . 258. '^Jr.^f +^. 
oc a: 

269. ^'-^-^•^' 260. 5^?L±.«^^*. 
ee y 

261. ^*-±i. 262. ?^,=l-2c. 
AT 3a; 

263. 1^ ^'^g - ^^ ^g' - 5m 264. ^L±J^. 

6rw2 ' y* 

265. ^^. 266. ^•+^'+^ . 

267. ^'-±-^'^-?l\ 268. i^^Jil^'_^Jl^. 

02 ' 2/1'^ 

23g 20cat-3e<-2f ^70. ?^.^^i±y. 

15a:* _ 4a; -|- 7 ^ ^ /mw — Zmn" 4. Imv? 

bx ' * Iran 





FRACTIONS 


: K 


273. 


9a*ed - 18aVd + 12ae(f 
Saed 


1 




274. 


10o'-5a+2 
5a 




275. 


6cd + ef+e 
c 


276. 


25m» -3n + 2p 
5m 




277. 


8/ - 16a + 7/*' 
8z 


278. 


3c' _ 9ed + w _ 6c 
'3c " ■ 




279. 


A + B 
AB ' 


280. 


ix' + 24a; + 2 
4x 




281. 


9q' + 18g - 4 
3q 


282. 


320* -5x-4 
4c 




283. 


xy + yz + xz 
xyz 


284 


ax* — 2cmi — a'z* 




285. 


3' + 4'.+ 5' 




aV 


2-3-4-5 


286. 


l+* + a^ + a^ 




287. 


A'-B' 
A'^IP* 


288. 


a; 




289. 


('o-yy 
y 


290. 


_ 7a» _ So** + 2a!» 




291. 


a(l _ «) _ 6(1 + x) 


— a; 


ab 


292. 


«'(«-y) -*'(« + ») 

ab 


293. 


(«-«) + (/>-?) 
(«-«)(i>-9) 


294. 


(a;_l)_(y_l) 
(a;-l)(y_l). 








295. 


— ,. 296. 


ar-' 

X 




297. '^.. 
c • 


298. 


4- 299. 
o 


4-» 
4-'" 




300. ^. 

Xi 
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pi 



301. ^. 302. 



304. ^,. 305. V- 

X ' 

AAf* 3am^ ^__ 

307. K-^— 308. — ; 



«?-" 

(Z-* 


- ^■ 


1^^ 


-^- 


m*n 


309. — ^^-. 



310. 



3a'm * a;"^y x~^ct^ 



Note careftiUy examples 311-323, and be able to solve such 
examples mentally. 

311. ^^. 312. ^^. 313. 

X — 1 

314. ?-t^. 315. '^^^-^' 316. 

a; — 3 

317. ?-±|. 318. '^^-^' 319. 

' ic + 7 

320. ^^. 321. ^^^^^^^- 322. 

re — 7 0:4.2 a: — 2 



a; 


+ 1 


a; 

X 


-7 
+ 3 


X 


+ 3 


X 


-7 


2a: + 5 



a; 

X 


+ 7 
+ 3 


X 


-7 


X 


-3 


X 


-3 


X 


+ 7 


2a: + 5 



323. 



2a; -5 
a;-2' 



^^M ax 4-2a^ ^^^ a?* 4- 1 ^^^ a* — 1 

324. — ^^^ 325. — ^- 326. ^. 

a + a; a; + 1 a +1 

327. ~— 328. — ^ — r^- 

a + 6 a; — 1 

329. 330. -^^ ^• 

a — c + a 

331. '^-^. 332. ^"^+< 

m -|- 71 a -^^ x 



333. ^lAJIL^. 334 

335. ^ + ^y + ^^. 336 

337. -+h + a^+2ah + h\ 333^ 
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a+ 6 ' e—J 

339. ^ + ^ + ^. 340. ?^^6a-i 



a; + 3 




5c' _ 5<P + 


2 


c_d 




8/+1 




2p + Z 




a' + 3(M! _ 


4 


a-i-a; 




m"-n* 




m" — » 




a;' + 12a! + 


18 



341. ~ ^."^ • 342. 

c — a 

343. f^. 344. 

2p + 3 

345. <'' + ^-\ 346. 

a + rc 

347. -Ts 348. 



a-S 

12a* + 19a ' - la 
W + 1 

^ - 3^ - 5 

36c' - 36d^ 
~ 9c _ 9d"~' 



349. -^ ^ 350. — ^ —— — 

a; + 3 3 + « 

(Note : Compare carefully examples 349 and 350 and then their an- 
swers. Is the difference in their answers real or only apparent? Substi- 
tute 6 as the value of a; in the answers and then compare results.) 

351. -^-z 1— -^-H— 352. -—^ — - 

3a:* — 4a; + 5 

353. -^ :r- 354. — ^i^ — 

a' — a + 1 a -\'C 

369. \^ 860. =-~-^ 





a; 


-2o 




355. 


«^ + y'. 

x-y 




358. 


l+6a 
l-2a 


J_ 


— a 
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Reduce the following mixed expressions to fractions : 

361. 6|. 362. 15yV 363. 8 + f . 364. 7 - f . 

365. y-8. 366. a + ^- 367. ^^ -^'[' 

368. 5c-— ^-^. 369. :c + 2y + — ^^. 

370. 2m + 4/1 — 371. + 6a + 3a:. 

372. 2a + 3^_?^+-^". 373. 4^ _ 5?^+— * 

374. a 4- 6 — -^^^ — 4- 1. 375. a 4. ^-• 

4 a 

376. m4.w + ?- 377. h ^ h --- 378. —■^+1. 

m X c 

379. 2p + q-^ ^-^' 380. 1+^ 

^ ^ j9 n 

381. 5kl-^^^-^ 382. 1+36-^,"-. 

^ 4^ 

383. 4r«_-,^;,^. 384. 6 + 1 + 4— • 

385. 2 + 3a---—- 386. c - 1 + ^-=^- 

^ 4a c 

387. a - 1 - ^5^. 388. a: - 4 + — j"— • 

a ^ Sx 

389. 36-iJ;2^'. 3g„ 30.-^^. 

b 2y 

«-., ^ a;* -L t/* — z' „^^ a?* — y* — c* 

391. 1-— I^^ 392. c- ^ 

2a:y c 
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393. ^ _ "^C^-g) . 394. ^--2^ + (a: _ y). 

Mzii". 396. (^_1)'_(^--11'. 

^ ^ a; 

2a^i/2 + ^xij^z — 12xyz^ 



395. dpq+ ^ 



397. 2a;'-3y + 42 + 



Sxt/a 



398. c + V 399. a;4.a + -. 



a" 



x~^ ail 

400. — 4. a;-* 4- y-\ 401. a« - a* - -. 

y a* 

.^« o J 1 + 2a;^ 
402. 3a;« — --^^ 



403. 1 _ — — . 404. — ^ - 1. 405. 1 + .-^. 

406. 3 + -i-^-^- 407. -^ + n. 

a? (f 

408. a -a; 4- 409. 6 + d-,— ^• 

^ a + a; 6 — a 

410. 2.-1- i^AO. 411. ;, + , _Pl^l^. 

<^ + f 



412. 


a — x 


a' + a:* 

a + a; 


414. 


P + 9. 


p' + 9' 
i»-9 


41ft. 


8a' + 


Z^'_9.. 



413. a; + y — 
415. 3m — 2n 



x + y 

3m' - 8/i» 
"" 3m -|- 2n 



t^'-^-''- «'• '1;-?-^+^- 
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418. x + 5-^^. 419. <?-cd + d' + -^y 

420. z? + ay + ,»_^^l»*. 421. m+j> - "*' +^'+^. 
' x-y ^^ m-p 

422. g + 2 + ^±i^2^ 423. c - ?^.*'?- 
424. _^* /jj . _T-x .«. „. « 3c'-30 



3-^-(*'«' + x'2). 425. 3c_9-^^-^ 
^ — ^ c-i- 3 

2 



"••"-^-Ict m.^.-(._,) 



428. a» + o + l + 



o_l 



429. 6'_26c + 4c'_, 

430. a^-g+y + '^'-^y + y*. 

*"• ^-4-TW- «2. 4^a-^^. 

433. 5_6_^±iLzL^^* 1 

434. z + 2:q^-3:»^-y''-/^' + ^. 
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438. p - /'"^^ , + 9. 439. ^4t -"(^-"^+1)- 
440. 2m + 5n + 9g + ^ — 



2w — 5h + 95 
Reduction to a Given Denominator. 

(NOTB : In example^ 441-475 the hyphen is to be read as follows ; " is 
to be reduced to a fraction whose denominator shall be.") 

441. f -12. 442. i -32. 443. 25 -7. 

444. I -27. 445. 9 -13. 446. ^ -32. 

447. a -3. 448. c -h. 449. - -x. 

c 

ax 
450, ^ -aby. 451. 7 -5a!. 452. 4y -9. 

453. -^ -^ep. 454. - -ay + Jy. 

455. - - c" + od. 456. as* — y + a - oV. 

457. pV-^i^ -f<f. 458. ^^^^ -a'-a^. 

459. c + y - c + y. 460. a:* — y* - a; — y. 

461. a* + 6* -a +6. 462. c*tfe* -a?-y. 

463. m*-7i -n*-m. 464. -^-^ -a* -4c*. 

a + 2c 

465. ?^^ .a*-l. 466. — ^ -y*-**. 

a — 1 iC — y ^ 

467. — ^ -46*2' -e*. 468. — - -o»-a?. 

e + 2z c — a? 

10 
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469. — ^ -a:»-7a:+10. 470. ^^-| .a:»-7a;+12. 
a; — 2 ' a; — 3 

471. l-tf -6a^-19a:+10. 

472. --^ -^-- - a* + a^. 

473. ^ -a*-2a6 + 6'-c*. 

474. ^ + ^ + ^ .c* + c»a:* + ^*. 

Keduce to equivalent fractions having the lowest common 
denominator the following : 

476. I, |. 477. I, I. 478. f, |, t^j. 

479. f f, -rV. 480. ^V. A> ^n- *81. |, I", ^ 

482. g, g, g. 483. y. g-, y. 484. x, %, ^, 5. 

^«_ a 6 c a; .«. 2m a ,^„ x S z 

"«• 2' 3' 4' y *««• ^' c- *»^- a' 4' i)- 

488 ' ^ '. 489 ^ ^ 1 490 ^ ^ ^. 

491. 2^. |:-g. 492. A, ^. 5c. - 

3a; 3 -40^ ^ x — xy y 

*^^- 2^3' "'^ 2.3.4.6 *^ • 3' a' a'* 
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495. -, -j, — ,• 496. — , ^, — 497. — , j-, -,• 

m rn? m* a b e ax by a: 

498. /, ->-, =^. 499. 4. y, i-. 500. ^,, 5. ^. 
•" _ (/' ^A ab ac be af oar a 



^ t. /_ 502 ?^* ? ^ 1. 

2aV Zxc* 4be 3ac' 4' aV 8 



3a; 66 3jf m koi A A i ^ ^_ 

^"^' 2y' 2c' 70^ w*' a6' 26o' 3cd' 4(iV 5c/' 

___ db ad ^ ex 

505. -^nir. :TT-i^, 2, 



506. 



a«ca;»y' c»6a:*y»' ' ao^f 
am — 3 cm do; 



^^^ 3a; - 7 4a; - 9 a - 3 a _ 2 a _ 1 

5^^- —6—' -^8- ^°^- -3-' -2-' -T- 

^^^ a -fa; 6a — 1 _,. 2a c+1 

509. -^.— — 510. -.:r.-±-. 

a— 6 a — c6 — c _,_ 4a — 6c 3a — 2c 

511. — i^, , — . — 512. — , — 10-ii — 

ab ac be 6ac 12a'c 

,,^ a4.2 a-3 a;* + 4 ^,^ a-1 6-2 c_3 

513. — ^, — J-, — ^- 514. -— — , — ^— , -— . 
a; 4 2 a e 

516 « ? ^-^ KIT 2a , c + d 
"• 3' 6' 1 + * 

518. 2?,^. ^^ 
a 1 — a a' 

2 c - z 
520. , 

' e ^ z cz 



«/A ■ . 


4'"'c-d 


519. 


3 3 

\+x' 1-x 


521. 


2 a 


m" m + ro 
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i^«« la — a^ ^.^ a — 6 cm; h 



3' a" ^ - 5 l+c'l-c'l-c* 

--»« o + a; ^ a — a; ___ 2 3 4 

526. ^ , 1, 527. 



o — «' 'o + a; a— I'a + l'a'— 1" 

528. ^5^. -K, -A-.- 529. ^ ^-^ ^ 



a; + 2' a;-2' »»_4 " » _ 3' n* - 9' 3 + » 

530. "» " I' . 



x + r 2* + 2' 4a; + 4 
531. — ?*^,_i^. 532. 2«' 



6c' + 2c'9c'_l 3(a; + y)' eCa^-y*)" 

^^<i 1 2 ell 



o _«'«'- o' c + l'c-l' l-c* 

536. ^j -, -5 r. DT^- 536. -, . . , 



1-af a?-!' x'-x s^ a? + xrf u^ - y' 

537 " y A. 

1 _ a' 2a(l _ o)' 3o' 

8w+ 2 2w-l 3n4.2 
n_2' 3»-6' 5n - 10* 

2 3 2a - 3 



539. 
540. 
541. 
542. 



a' 2a - V 4a' - 1 
a b' 



5(a - 6)' (a _ 6)" (a _ 6)' 
a 6 — c d 



!^ — cf a* —a?' X — a' x + a 
1 1 



(a_6)(6_c)' (a_6)(a_c) 



543. 
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1 



544. -^ 



ab(a — 6) (a — c)' ac{a — c)(6 — c) 



a'-oT a' + a^ a* - a?* 



545. 2- -^^ 



a:««y«' n^ + y* 

K^g « e 1 + q 

6(0 - dy a(^d - c)' at 

ae ^ X a— ex 1 
ac + €u^ ex + a^' a'a^ 

1 1 



547. 
548. 
549. 



m' + 7m + 10' m» + m — 20 

e d 

^^r c» + 2c - 3 



550, ^-2 .+^ 



3 4a 



551. 
552. 
553. 
554. 



2a- 


- 2' o' _ 2o + 1' 


1- 


-o* 




1 


3a<3 
c' c" _ a»' 


c — 


a 






o — 


c* + oa 


• + 


o' 






o+ 6 






m — 


■ n 



am -~- an— bm + in ' a* — 2a6 + 6* 

3 5P f__ 

.22^-Sa^' x'-lx + W x"- 27* 

a; + 2 a; + 3 x + 4 

a:* -a; -12' ?^"6^+~8 ' a:* + a;-.6' 
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Addition and Subtra.ction op Fractions. 
Simplify the following expressions : 



556. 


i + i+f 




557. 


i + l + f 


558. 


A + 7H + 6 + 


3f. 


559. 


^+i-^• 


560. 


8 + 4 2 + 


1. 


561. 


XXX 

2 + 3 + 4 


562. 


c 5 3c 

2 + 6''+8- 




563. 


3m n p 
-4+5+f- 


564. 


-4 -16 
2 + 7-3 




565. 


Ad d-2 

T+ 6 • 



566. a + —^r— + —^ 



-^- a a a a a a 
^^^- 3 + 4 + 12 + 18 + 6 + 9 . 

568. ^"^ + ^"T . What results from adding half the 

sum of two quantities to half their difference ? 
i-AA X bx Ax 

5««- 7 + T + n 

1*1*/% ^-fy « — y «4-y 

570. jJ'+_^ + _±y. , 

^„, 26 4- c 36 — c _-„ 3a 4- 4c 4a — 2c 

571. — 5— + — J— 572. — ^ — + 

d ^ d x ^ X 

__- a + 6 a — 6 

573. -^— + 

__. 3aa; box Sax lax 

574. 4- -I 4- • 

2mn 2mn ^ 2mn ~ 2mn 
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575. - 4- 576. 5a; 4- ^ 4- 4a; 4- t- 

c^— y ^ b^ ^ b 

I..,., 1 1 1 irTO 1 1 1 

'^^- i + ya;+3i- ^^^- z+? + ?- 

•-f«^ ir ^ — ^ m^^ a b c 

579. 5a 4- - 4- -^— 580. 1- h — 

y 2 xy xz yz 

««••■ 111 _^^ A w i> 

581. - + - + -. 582. ^+-+^. 

re a—b b -^ a _^, /; — i Z — m m— 1; 

583. ^ + —^ h — j 584. -yy- + —. [. — -.-' 

eae ^ f 9 -«« l-fa; 1— a; 

585. L -^ + -^. 586. ^ 4- 

dx ' ay ^ xy x ^ y 

Oo7. TT 4- T-i 4- -^i* 5oo. — ;4- — J • 

6*c ^ c*d ^ c(f c/^ /(/ ^ eg 

eoA y z x ^_- a— 6 6 — c c— a 

z* ^ ar ^ y* ab ^ be ^ ca 



591. 


1 1 

- - - 592. 

X y 


3a 
4 


3a ^^^ a 6 
- -^- 593. - - -. 

8 X y 


594. 


- - £ 595. 

z 


36c 


5bd _^^ b Sd 

_ 596. a---^ 

c c 2 


597. 


H-i} 




598 


oc'ar* (u^nrux? 


599 


m -~ n n — m 




600 '* + '^ ^-"^ 




2 ■" 2 


^""- 2a; - 2a; 


601. 
603. 


5a; - 2y 3a; - by 
2 ~ 3 




6a -66 4a - 36 
^"^- 3 ~ 2 • 



a; • X 
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604. — - I + — -^-— )• 

X \ X X / 

606. ^P-^^ . -P+ ^_ P-^^ . 

pq pq pq 

Qxy — 2xz I Sxy — 6xz 7a» — 2xy \ 
"" \ w "" w / 

am. i. + '^-isz-'^)- 

n \ m I 
611. _?^*_l_*-« 



606. 

«» o — 6 / o\ ^^« c h — c 

607. 



612. 



3e 2c 

7o-10 3o - 7 ' 27a - 30 
6 ~ 6 ~ 30 * 



613.2,^-LI|._(,_5^«). 

616. |a; + Tlj8-T^_^. 617. 2^" -3^". 
618. glL^.gn-Zm 



619. 



4 

3o — 2c 22c — 9a 4c + 2a 
3~ T5"~ 5 



620. 3p + 2g 2p'-29' 2p + 3g 
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2 1 2o + 3 1 3a -26 



622. 



3a ""26 6a* ^ 2a:» "^ 6a6 

3(2a' + 1) 2(3aV + 2) 3(5a; - 2c^) 
2aV " 5aV "" bc^x 



623. — 624. - — 1- 626. ^ — 1. 

x^y x-^-y X re + 1 c — 1 

626.^^.-.-^. 627. " * 



l_«^~l_o 2o_26 2(o-6) 

628. JLZ1.?,,__1_. 629. « + * "-" 



(a + rc)* o + o; o — c o + c 



630. 



a 



i_. 631. 1-^+^. 



m — njp + ^ a; + a 



632. -Ar - \f^- 633. ^•+/g + ^ - ^^. 
a; — 1 or ^ X P — h JP + ? 

634. ^-,-"-+-2. 635. ^-^^- 

636. ^' - (^'. 637. [±|? - l^. 
a — a+ 1— 2a! l + 2a! 

638 " y 839 2a+3o 2o-3c 

2* _ 2y ~ 2y - 2a;' 2o - 3c 3c -2o 

640. ^+JL_^-2c^. - 641. "— ^ "^^- 



642 



a; — 2a a:* — 4a' ' a — 2 a — 5 

1 (2c - a;)* 



2c + a; 8c* + ar* 

643 P'+P^ + ^ _ P'-P^ + ^ 
P + ^ p-q 

644. /^ + ^-, - -.^^-^ . 
a'— aa; + ar a+aa; + ar 
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645. !?^±3^4m» _ 2 g^g -^, - 1 _ ^-1^ . 
m' -j- n' + 2mn a; — 1 a;(a; — 1 ) 

1 c '^ 

6*7. — -,-:5-r:» + 



648. 
649. 



c + d "" c* + d* "^ c* - d* 

re* a; a; 

1 2 3-a 

2-a""2 + o"'"4-a** 



650. -^ 



a* a a 



651. ^^ + -^—^ + 



2-ifc "^ ifc + 2 "^ 4-^^ 

a;-_a ic— 6 (a— 6)' 

a; — 6 "• a; — a "" (a; — a) (a; — 6) 

3 4(1 - 5a;) 7 

1 + 2a: ■" 4a;» - 1 2a; - 1 ' 

a' + c" a' c" 

ac ~ac + c*~a* + <M5 

.__ m(16 - m) 2m + 3 2 - 3m 
^^^- m*-4- + -2l-"^-^irr2' 

656. ^ + «-3 a+1 



652. 
653. 
654. 



a - 2 ^ a*- 4 a + 2 



658. 



8-2a:» a;+2^2a;-.4 

5 U 4-13;b 

1 + 2A; ■" 1 - 2;[; "" 1 - 4)fc» ' 



659. ^ . J- + -i 



660. 
661. 
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a; + 5 ■■ 3a; + 15 " 9 

3-a 3 + 1 - 16o 
l-3a "" 1 +3a "" 9a» - 1 ' 



662. ^-2^ ^ + ^ ^ 



a:«-l rc + 1 1-x 

663. «+|-^^_ 16 
g-2 5 + 2 5' -4 

664. * ^ — 



665. 



a;+l « + 2 (a; + l)(a; + 2) 
1 1 



(*+l)(a; + 2) (x+l)(ir + 2)(ir+3) 

1 



(X + !)(* + 3) 



666. 


1 


1 2 

1 1 » 


(*-2)(«- 


- 3) + (X _ l)(x - 2) + (a;-l)(3-x) 


Afi7 


6c 


a& ac 

1 1 




'c — o)(o — 


. 6) + (6 _ c)(c _ o) + (a _ 6)(6 - c) 


668 


1 


2 1 

1 , 




(a;-3)(a;- 


- 4) ~ (« _ 2)(ar - 4) ^ (a;_2)(a;-3) 


669 


«» 


V c* 

1 1 




[o_6)(a- 


. c) + (6 _ c)(6 _ o) "•" (c - o)(c - b) 


670 


a'_6 


a + 6' o6 + 1 




{a-b){a- 


-l) + (6-a)(6+l)-(a-l)(6 + l) 


671. 


o' 


6* c* 

1 1 




[o'_6')(a«- 


.c*)""" (6*_c')(6'_a')'''(c'-o')(c'-6*) 


679 


1^ — yz 


y' + aa «* + ajy 




(»-y)(x- 


-«) + (y-«)(y + «) + (*-«)(« + y) 
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673. 


a* ^ae + <f a* + o6 + 6* 


6« + 6c + c* 


(a _ 6)(6 _ c) ~ (a - c){e - b) 


-(a-c)(6-a) 


674. 


o_ 2 o_3 1 




a_3~a-2'''o'_5a + 6 




676. 


a + 5 o_3 a'-o_20 
o + 3~o_6 + a'-2o_15 




676. 


a; + l ar_3 18 




x-2 a; + 4 «' + 2a;-8 




677. 


x — b a^ + 47 x + 4 
x + i'a^ + x-W^x-S 




678. 


1 1 




«» + 4x _ 12 ~ a;* - 3a: _ 64 




679. 


3 2 




o* + To + 12 ~ o» + 2a - 8 




680. 


X X 




a?-7x-lS~ a^' + Tx + lO 




681. 


m m 




a'-6ae+9<^~a' + 4ac- 21c' 




682. 


e+1 e+2 




c» + 3c + 2+c' + 5c + 6 




683. 


1 2 

1 


3 


a^-7x+12'^x'--4x + S rc*- 


.5x + 4 


684. 


m — 1 m + 2 


m-3 


m» - 7m + 10 ^ m* - 9m + 14 m' - 12m + 36 


685. 


a + 2 2(a-l) a- 
a' + 4a + 3''a' + a-6"'"a» — a 


-3 
^-2 


686. 


4 — e e 


3e + 2 



6» - 7e + 10 ■" e* - 8e + 15 "^ e" - 5e + 16 
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687. 


2 3e 2a - 3c 


a-{^c^ (^a + cy a'-2ac-3c» 


688. 


1 mn 3m 

1 . . 


TO — w """ m' — n' to' — »* 


689. 


a o' 2^ 


a — x~^ a* -^ ax + 1^ a* — a? 


690. 


2 n-3 14 


» + 2~n'-2n + 4 n* + 8 


691. 


2 a;-3 «* 


x + A »'_4« + 16 '*'«' + 64 


692. 


2r«' « «• 

1 


t' + (f ''' r -{- 8 7* —rg + tf 


693. 


P ^' + ^P''l - 


p + q p'-pq + q'^p' + (t 


694. 


1 X x'-4 


a;+l a>-x+l'^ 3? + l 


695. 


d c* <;• + <? 


c _ d + c* + cd + d* ~ c* _ d» 


696. 


- 1 e-1 2c'_c + 12 


c_3"*'c* + 3c + 9~ c»_27 


697. 


«* + 2x+28 x + 6 3 
8-a;» ~a;' + 2a;+4 + a;-2 


698. 


.1 11 


(c_l)' + 3c l-c'^c-l 


699. 


1 1 o a 

1 


8 _ 8a 8 + 8a + 4 + 4o' 2 + 2o* 


700. 


2x 1 1 

—. = . z zr 4- ^ ^ 



167 



a!* — ir' + l 3^ — X + 1^ a^ -\-x + 1 
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701- A. , ^ ■ 1 + A. A ■ -1 + 



V^b + l^V-b + l'^ b^+h' + l 

702 ^ + g 2 

2p + 23 + 4 i>' + 2p5 + 2p + 23 + 5' 

703 " + 3 a* -5 2o' - o(l _ 5a ) - 1 

' 2o_l 4o'-4o+l 8a'-12a' +6a_l' 

704 «'-(6 -c)' y-(«-c )' c'-(a- 6)' 

• (a + c)' _ 6' ■•" (a + 6)« _ «^ "'' (6 + c)' - o'* 

Multiplication of Fractions. 
705. tJVx5. 706. ^ x 4. 707. f x 21. 

708. ^xl5. 709. (3:7) X 2. 710. (Il:15)x5. 

711. 3xf 712. fxi 713. I X A- 

714.7X21- 716. -X-- 716.^x5. 

717. ±x^- 718. 5:x3«. 719. ^-x^- 

720. ^ X r 721. ^x «. 722. p'q x - • 

X k cz^ ^ ^ mp 

723. -,x-- 724. 2r8X— 725. -|-x4cd. 

726. (2:3)x(7:9). 727. (m : n) x (p : q)' 

728. ^ X 3a;. 729. — X o* 730. x -tt' 

Qx ^^ ex ^ S axy ^ bd 

^^. 2a6 cw ^^^ /2a\'' „^^ /2a\» 
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/2oWy 



««« 2a' llcaf „^^ Sex 2c 

739. -.. -- X -F-r 740. — v - X — o y 

„^, 2aa; 6a' _.^ 2mx ^ 

741. — TT^ X — .^T-i 742. ;r— ,,= X 3a. 

be 2a • 8a;*y 2a^ 

745 ?^^,l^-^. 746 ^^2^^v 2^^*'*'^. 

45a:»y ^ 24a*6' lOa'6'c ^ "~ 18^:2^2 

^._ a; 4a; 10a? _^^ 2a; 3a6 3ac , 

^*^- 2Xyx^- ^"- TX-FX2r 

_.- a ft' c* __^ 6a 4v 

^*»- 6'X?X5,- 760. jgXPxf 

__, 2a 36 4ac _„. 2a 46 6c 

^"- -^X-X-^- 762. 3JX3-X6- 

753 ?^yy^% ^. 754 ?^' 5^g 24^^* 

755. vi-T-i X — r- X — <«• 766. -,5 , ,- x TirVi X 91- 

51ary* oc* '^ 13a:'y' 49**/ ^ 

18o'6ot 21A(6m 25oVa!' 
36c»mn X "27^^ X gg^s^ 

758 _12!!^vi^v-^^- 
y* -^ m'cx" ^ 144aV» 

769 ^■*<^"*'» 121o'm'x 5y»:^ 
' 132a6a!»yX 55^3^1 X \2mm 

760 _ ^^^f» 11«V 24^ 

I32TOV5X 50Vy X 18y»j" 
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761. '(6. -10). m. \i^) 

,«.|(5=^). ,«.i(41'). 

768. i±£ X '^^ 



d?-^ 



_„ 3c + 3d «• 
770. — ^ — X 



769. 


o m* — n* 


m + n oy 


771. 


i>'-4 3 
6 ^2-p 


773. 


r 2o'l 2oft 



X ^ c + d 

772. , Z X - 
hx — by a 



e 



*•-! 



77.. (1±|)-. "».[* + !]■■ 



783. ^\±^^ X --• 784. |^±4; X P^.- 
786. ^ + ^ X ^.^J • 786. J^' X p-' 
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787 2* - y ^ 6^-2y 4a -2b 2a- b 

789. L-^^lxr^^+^^l- 790. (?+Lg-'x--,- 
a — 6 a 4- 6 «' 



ti -^ b "^a^^V 

792. :i X liX 1 + i • 

793. J, X X i- 794. [^^ + « - 2] x -^• 

795. [y>»7y+10]x^V 

798. ^ ^ 3 X ^ 3 X -^^^• 

ar^ax-\~3far~-ora^x 

A^-SK^--*)^-*'^ A^ + «"* 

OAA 3^ 30a; -60 ^^, 3a:»-« 10 

800. P-— ^ X — r— -• 801. 



6a; -10^ 4a; 5 ^ 2? - 4a; 

11 
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o/*e m* 4- 3m -4- 2 m' — 7m + 12 
805. — y ' • 

m* — 5m + 6 ^ m' + m 

806. i^ X ^,^^- 807. ^^^ ^^ «' + «* 



814. 



a;' + 7a;'^ x - 4 " (o + 6)' ^ 4(a'- 06) 

808 ^jt^Mj ^ «'J:JM: 10 
"• z' + 4z + 4^^ + Sz + 15' 

809 "• + ^'^ + 2 ^ n'+ 7« + 12 
'""'• w' + 9n + 26^ n*+5a: + 6* 

g' + 5a + 6 g' - 2a - 3 

811 j>'-6j>' + 36p j>'-j)-42 
j9'-49 ^ j9* + 216p' 



(« + 3)' '^a!»-a;_12 
813. — 7T-rrxi— X ^ 



(a + c)' -^ o' _ 4ac + Sc* 

a' - 4a + 3 a' - 9a + 2 a' _ 7o 
a' _ 5a +ll ^ o' - 10a + 21 ^ e^'^T^a' 

815 «^ - ya' + 6 «'X_10a;_-f24 ar* - Sa * 
«' + 3a;-4^a;'-14x + 48^a^ + 6a;' 

816. r-X :iXl« + )• 

a+6 ^aa; + «*^\ ^ a — x) 

•"•CT^r)(^0('-r^)- 
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2(0: ~ 2a)' a:» + 8a» a:* + 6o;«a« + 4a* 



824. 



x{si? + 4a*) '^ 3a(a:» - 4a») ^- a;* - 4aar» + 4aV 

a;* + 90^^ - 36a :' a; * - 4a:' + 3 aV + 2a' 

^^^' rJir,i 1 n^^a I Q^« X ;^4 7^ 1 ft X 



3^*0' - 10a:a' + 9a"^ a;* - Tx* - 18 '^ a;* + a;» 

a: ' + 2a:y + y* ~ g' a? - y + ^ 
a:'-2a:y + y'-.0'^ x + y + z 

a:» - ley* - 9g' + 24y2 a:' - 16y' - 92* - 24y2 



«» + ley* - 92* + 8a:y '^ x' + 16y' ^ 9z' - 8a:y 

Division of Fractions. 
825. 6^f 826. | -i. 4. 827. f^f 

828. 4^5f 829. 2f-i.ll. 830. 3^ -i- 2^. 

831. 6 4- (2 : 3). 832. (5 : 7) -i- 3. 

833. (5:6)-!. (4:3) 834. I ^ ^' 

835. ?,%2. 836. ^« ^ 837. ^^ ^ ^A 

7 33;* 3a: n 5c 



« 2a --^ 6p'a ^ ^.^ Idrst 

3 9 < ^^ mnp 



^., 3m'a: -, _.. . ex .._ 356c(2 ^ 

... 130*60? <o. ,. . „.- 25o'6ca!' , , 

«"• -21^W^ ^ ^^laV^ry*. 847. -j^^^- ^ 6a6«r. 

^._ 33m'npo* ^„^ , 
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61am* dx 



849. ISSt^dj^y^ 



2aVc?y 



21^0^ a'ccb^ Sae'dx' 
S2abcx'y ^ 7ab^ "^ T66y * 

225r'8dx /15rV 22^\ 

12a*a; am» ISaftV 5m» 

852. — — -i- V — -s- — •• 

15ay • c^a; ^ 72cm;^ ' ab(^ 

853. ^^7^% g. 854. ?L±_^^«. 

5 5 rr re 

855. -^ ^ ^?^. 856. ^-^ ^ _-^. 

857. -i^^A ^ ^Ooc g53 / - ^V ^ M-_ « . 

a — a; a ^ ixr {a ^ c) a — c 

-_^ 15a* — 15a;* _, . ^.^ a:* — 1 ^ 

859. ^5(a+a;). 860. -^ — ^ -=- « — 1. 

a; — y -v-r/ a;«_|.3* 

««^ «' — ^' «*•« a < ^ 

861. ^ a _ n. 862. —^ -, -^ m' 4- 4. 

a + n m* — 4 

4a(a' - 3? ) a^-(ue x + l x + 1 

867. ^ + ^ ^ ;' - <.. 868. ^?$ ^ ^^^-+i^. 

2(a+6) • \ 2a ^a + h) 

870. -x--^(-X-)• 
c '^a \G y) 
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871. L-^-^^L+^-\ 

872 ix + Z)ix + b) . (^-l)(x+3) 
• (a;_l)(*_4) • (a;_4)(* + 5)' 

^„^ a* — ^* a' + a^ 

a' — 2a^ + ^ ' a — A; 

874. ;^-y; j^^. 
(* - y) « - y 

875. r « + *],[ «__±_1. 

La-j-6'a— 6J ^a— 6 a-|-6J 

876. (^ + ^ + 2).(.+ l). 

877. ^^^ ^ -^i*_I^6 . 
a^_16 • ar'-3a;_4 

878 ^ + ^-6 a^ + 8a;+ 15 
' a;" + 11a; + 30 "^ a;* + 4a; _ 12 

879 t±3P+l . /-27 
"' • >* - 3p' + 9 ^ j9» + 27* 

880. ^-8 ^^+2gJ-J. 
ic" + 7x + 10 ' x" + 2x 

gg^ a*+ 4ac + 40* ^ ac + 2c» 
a — c ' o* — oc 

882. i;-y^i^-2y+l. 

y^ + 1 f-f + y 

883 y' - 5yg - 149* ^ i>' - 3pg - 289* 
jp' + 5p9 - 245* • p' _ Spq- + 155'" 
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a* — 2bc ^ b* ^ 1^ a— 5 — c 
a« - c^ + 26c -~6» '^ a-c+b 

««« 1 - «' ar» - 1 1 - a:» 

886. ^i ^ »— X a* 

««« n* 4- 2n - 3 n» + 1 n' + 4n + 3 

887. — — • V — — — -!- — — — — • 

n» - 2n - 3 ^ n» - 1 ' n* - 4n + 3 

Complex Fractions. 
Simplify the following: 



888. 


i. 

i 


891. 


2J 


894. 


2 

X 




5 




a 


897. 


c 

2i* 




oa? 


900. 


c 
ex 




a 


903. 





889. 



892. 



896. ; 



898. - 



901. 4- 



904. 



i. 


890. 


2 


6 




1 


o"'!- 


893. 


3 


3-i 




2* 

X 


3 






a 


896. 


H. 


7' 




a 
T 


a 




c 


b 


899. 


a; 


a 




a; 


e 




c 


P 






1 


902. 


11. 


h 




r 


k 




s 
2x'y 


2\a 


905. 


3a^ 


3|* 




9xy' 
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a'6 225«* 






908. 



* + i 



2a 
911. -^"4. 
rc + l 



914. 


a -\-e 
a — e 




y 


917. 


X 




4 



920. t^. 



923. 5- 





907. 


4 
266i 




909. 


1 

1 

— - 

c 


910. 


c 
'' + -X 
3 






912. 


1 


913. 


0+6 
c 


a 
a-b 


915. 


a 
a + - 

y 


916. 


a 


918. 


d 

x-y 
e 


919. 


3-m 

71 

6-? 
S 


921. 


'4 


922. 


«+J 


i-i. 

y 


924. 


1+a 


925. 


22abe 

39klx 

Uab 

Skx 
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X + 1 m ^n 

926. ^. 927. I±± 928. ^^^- 

X + 1 m + n a ^ c 



929. — 5L-^. 930. 74-^- 931. 



- m 



1- ™ 



m + n 



1 a — X 

932. 1^. 933. li^f. 934. 4±1. 

la; u — ^ <r — tr 



X 



a' + x* 



936. .P±i 936. ^.• 

1--?- A+*+* 



n — wt 

<>o>* 1 4- win ^^^ 

937. T-^ r* 938. 



\1 + mn/ 



939. . ^' ~ ^ t - 940. 

;> + « 

ar-2 + s- 

941. 3 — ^ 942. 

a!_- + 2 
a? ' 





r» 


_«• 




«• 


-y* 


7» 


+ 


r« + «* 




X 


-y 




a? 


+ »• . 


^ 


+ «y + y' 



*> 


-ay + y* 


m 


+ n_ 


20 

m 


m 


— M — 


12 
m 
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943. 


« + l + 


6 






944. 


o-l- 
o_2_ 


21 

a+ 3 


X-2 + 


3 ' 
x-6 


14 
a+3 


945. 


C-2 + 
c_4 + 


6 

c + 3 

12 • 

c + 3 






946. 


m_2_ 
m — 4 + 


6 
m + 3 
6 • 

TO + 3 


947. 


« + 6 — 
8 + 3- 


4a + 6 
a_6 

82 

z-6 






948. 


2c- 3 + 


1 
c 


2c -1 
c 




949. 


2»'_n 

4 


-6 

1 






950. 




-17 


« + 3- 


4 

X 


951. 


1 1 

a + x 




952. 


1 1 
m n 


953. 


r « 
a ~ r 


1 1 


r — a 




a X 






n "'' m 








a e 






? 


— r 




^4 


954. 


e a 




955. 


1 


r 


956. 


1 1 


1 c 




e a 






pq 


~P' 




^"Z 


957. 


1 1 
n m 








958. 


h p 
k + q 
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XX a -\- c 

959. ^-M + ^-^. 
2a? 



961. ^-" ^+^ 
a 1_ 

1 — a""" 1 + a 
963. HLzKlill). 

H + K^-3) 



i^; + 5 + — 



965. 



967. TTi — 968. 



969. ' r, 970. 





6 


8 


1 


+ « 


+ ,? 


1 


3 


4 


a 


~a' 


~a' 






16 




a — 


a 





a 


c 




c ~~ 


a 


(a + c)' 


4. 




cue 




m 


+ 1- 


20» 
m 


m 


-2- 


8n 


n 


m 


X 


i-'+ 


ar_y 


X 


-y 


* + y 



flfiO 


c a-\-c 




1- « 


962. 


K«-/). 


964. 


a-\ a 

2 ~H 




1 2 3 


Oftft 


a ~ a' ~ o' 



9 
a 


a 


e 


<; 


(P' 


v 


1 1 
c' + ed 


1 


3* ^ 


Sx 
+ Ya 


2 

a; ~ 


3 
a 


c* 


8d 



971. s— 972. 



5-2 + - 



;> 



973. — ^—. 974. ^il-^^li. 



-?—+ P 



p-q p+q 
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r T ^ 8 c + k c ^ k 

975. ^^. 976. . , ^ 

8 r — 8 4ck 

+ : 



r ^ r + 8 & — 1^ 

a — v a + v l-|-2a; 1— 2a: 

977. ^^ "^ ""^. 978. Pf "F + F 

a — -y a + v 1— 2a? l + 2a; 

a + v""a — t; l + 2a;'*"l — 2a; 

2c(a — c) a '\- X d^ j^ a? 

979. "~r^" + ' • 980. V"~fr^.v 

ac J^ (? a J{. X (a + ^)* 



982. 1 + 3|-^. 983. 2 + ^,- 
985. 3 ^ 



981. 


, 1 
' + 2+V 


984. 


o 2 




- 3-^ 


986. 


-/l 




1 + a 






987. 1 + 



3-i 
1 






e-2 



988. 1 ?-s — 989. ^ 



, 3 , 1 



2* - 3 ^ , 1 

1 + 



990. 991. 3- 



m 
2 



5+^ 



x+z ^^ 6 



a; 
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992. 1 L- — 993. 2+ ^ 



994. 2a-. 



. 3a 



996. 2c- 



x + Sa 
Ac 



"* ~c + 2d 



998. 3 



4- « 



2-« 



1000. ^ ~ "^ 



1002. 



2—K ^1- - 



2a 



9 


c 


1 


1 
m_2 


m_2 


m 



995. 


a 


' 2_ ^ 

a + 2a! 


997. 


1 , " 


1 —a; 


flOfl 


X 




^2-3! 




1001. 


4 


1. 4 




l+l_a 


1003. 


p'-l 





m — 1 -^ ^ p 
m — z j> — 1 



1004 ^-^y 

3:r_2y_ ^"^ 



3a; _ 2y 
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1005. 3- T 1006. 

5a 



X 

a — 





1 


1 






1 + 




X 






a? 
1' 


1 






1 

n 


1-^ 

1-1 
n 

^ 1 


X 


1 


1 + 




1 




1-1 

n 





1-^ 

1007. (a«-««) -' 1008. 

^ + — -^ 

^ + -x , 1- 1 

1 +- 

n n 

Miscellaneous Examples in Fractions, Ungraded. 
Simplify the following: 

1111 



1009. 
1010. 



x-l xJ^l"^ X -2 x + 2 

_^-i^ 

a* - 4a' + 8a' - 16a + 16* 



1011. ^^^. 



1012. 



1 _ 2c 1 _ 2c + c* _ 2c' 



l-o» • l+2c + 2c' + e' 
1013. _l__-i_4._??!^ __?!?_. 

3x{y' + 2yz + z') 
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h 



1015. 



a; -I- a * 



1016. (-_±.*±o;-i^j-y. 

(a — fr + c/ — (a — fr — cy 

1017. --t-'-r'--"-(ji^+ .^pU 

1018. («~0'+(«-0'+(^-«r 



1019. 



1 1 3»i* 3m* 



m— 1 iii-l-lm'-f-l !»' — 1 



^noA 20a*6- 33j;y 
1020. -,^^-r X 



27:ry' ^ 40ai6 



1022. ^^^5abixK 



g* - 2aV + a;* /a* -a;* (g 4- a;)« _ 2aa; \ 
a* + 2aV + a;*~\air~ ax / 



1024 



6c(6 — c) + ca(<5 — a) + a6(a — 6) 



(6 _ c)(c — a) (a — 6) 

1025. (l ^^ ](l ^^ W^±^. 

1028 a^y* . (^ - b'Xi' - y*) _^ («* - ai'XC - y*). 

1027 -2_ J. -2_ . J_ . /(f^r *)'+ (ft-cy+C^-o)^ 

• a-6"'"6_c"^e_a'''\ (o-6)(6-c)(c_a) / 

1028 < ^(^- ■*<^ + 4a') 8(a;*+3aV-4a*) a;*-g'a ' 
" *•• 6(a;*+7?c?iri2^'')^ a'(i'Z:4^')~ "^ a^'a'+Sw*' 
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1029 ^^— 4- ^""^ -L ^-^ j_ (<»- 5 )(6-.c)(c-a) 
a+6'^6 + c'*"c + a"*'(a+ 6)(6 + c)(c + a) 

1011 '^-(y-^) ' y'-c^-') '^ "'-(^-y)' 

1032. /a- 



(-:q)-(!*i-> 






1034. 



■2""'"~"3~" 



13 , ^,, X ^, 



-4) 
3)" 



\ ^^ a' _ 4a6 + 46' _ 16/ ^ «' - 9 + 26(a _ i 

In the next six examples perform the operation as if the 
quantities were integral. 

i/>o« ( ^ ^ y ^\ ( X a y h\ 
1036. (-_-4-^_-x (----T + -'- 

1.38. (¥ + 3«_^x(2^ — 4)- 
,Ao« /a^ l?** a; 1\ /2x 1\ 
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'««• ('•-¥-''+Tn-)*('--^+l> 

1 1 



1044. 



1042. £LA±f/l .^!+_^-^\ 
1 1_ \ 26c / 

a 6 + c 

— m , , 

1043. -^5 , X 



1 1 ^m^ + n* 
n m 

x+y ^x-y 

X X a?~y ^ + y 

x^y~ x + y'^ x + y x^y 

x^y "^ x + y 



1046. '-^'' ^(l + 4V 
a;- 5a;* -14 \ ^ a? V 

^ a — X ^ a* — re* 

1 + 1+-^ ij 

1048. i-^ -±-1. 

a — a; ^ a_ar 

""a + a? ~a*4-a;* 



■ mi 



1049. 



1050. 
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1 



-• (£^rx(?f)' 



1_ 2ay 



1052. 



1053. 



(» + yr 



1+^^ 




1 1 2a^ 



1054. 



a;l + a;i+l a^_x* + l a;i_a;l + l 

(1 _ 2o)* + (2« + !)• 

(1 - 4«)' - (1 - 2a)' 

(1 + 2a)' - (1 - 4a)' ' 

(l_2o)'_ (2o + l)' 

1055 («+ft-c)'-d ' (6 + e-a)'- d' 

*""'• (a + 6)' _ (c + d)' + a + c)' _ (a + d)' 
(c+ g- 6)'-(P 
+ (c + o)'_(6:^"d)'' 



12 



EQUATIONS WITH ONE UNKNOWN QUANTITY. 

Suppose A has 2 ten-cent pieces and B 4 fives, which has 
the more money ? Now 1 ten equals how many fives ? If 
you add 1 ten to A' s and 2 fives to B's, what is the result? 
If you subtract the same, how much will each have ? If you 
multiply both tens and fives by 2 ? If you divide each man's 
number of pieces by 2 ? 

Express on the board A's money and B's as equal to each 
other and call them ** equals." Call things or quantities 
Connected by the sign = ** equals." 

Beneath what you have written express, also, 1 ten as equal 
to 2 fives. Add these equals. Result? Subtract them. 
Result ? Multiply the first * ' equals " by 4. By 7. Result ? 
Divide them by 2. By 5. Result ? 

Make other sets of "equals" and try the same processes. 
(For example: 20 = 14 + 6; 5 + 3 = 17-9.) Read 
your work. Make your induction and formulate it. 

Square" = 4 + 3. Result? Try other " equals. " Result? 

Cube 3 = 6-2. Result ? Try other ' ' equals. ' ' Result ? 
Induction ? 

Square root of 25 = 49 - 28 + 4 ? Result? Cube root 
of 21 6 = 64 + 96 + 48 + 8 ? Result ? Try other ' ' equals. ' ' 
Result ? Induction ? Give all the inductions you have made. 
These inductions are called ''Axioms." Sum all these ax- 
ioms into one single expression. (Like operations upon equal 
quantities give equal results. ) 

When quantities are written as ** equals," the resulting ex- 
pression is called an ''Equation," and the "equals," the 
"Members." 

178 



SIMPLE EQUATIONS. 179 

By addition or subtraction make two equations from each 
of the following : 

16 = 9 + 7; 8 + 5 = 13; 15 = 6 + 9; 23-10 = 13; 
14 = 20 - 6 ; 14 - 21 = _ 7 ; 17 - 8 = 9. 
Make as many as you have time for from 

8-5 = 9-6. 19 - 7 = 10 + 2. 

Let a and b represent any two numbers, « their sum and d 
their difference. Make two equations from these. Subtract 
a, then b from both members of the first equation. 

Add a, then b to both members of the second equation, then 
examine carefully the results in each case and formulate a 
rule for transposition. 



Transpose 








1 










1. 


x-b = 


a. 






2. 


5 = 


7 - 


X. 




3. 


4x + 2 = 


= 3a; + 9. 




4. 


7a;- 


.6 = 


: 6a; - 4. 




5. 


2y -a = 


= 6. 






6. 


5« + 


3 = 


: 2« + 24. 




7. 


4a; + 2a 


= 3a; 


+ 76. 




8. 


11a;. 


4-9 


= 6a; + 34. 




9. 


36 + 2a; 


-25 


= ax. 




10. 


2a;- 


.15 


= -7a; + 


30. 


11. 


ax-|- ic 


= m - 


-2x. 




12. 


3ac_ 


-cd+xy=6ad- 


-7a;. 


13. 


3 + 2*- 


-5 = 


12- 


4a;. 


14. 


4a6. 


-ax 


-2c=ca;_ 


■ Zm. 


15. 


100 + 4a; _ 6 


= 5x 


+ 5. 


-30a 


;. 








16. 


4aa; — b 


+ 2e 


= 3x. 


- 2a6 - Snx. 








17. 


ab — dx 


— 2mx = Box — 


46. 










18. 


-5a- 


4b- 


3c = 


— ax 


-ad. 










19. 


a;'-13. 


-3C: 


= ab- 


-2x' + 4p. 










20. 


5a; + 2a 


+ 3c. 


-2X: 


= 4x. 


-2x 


+ 4a. 








21. 


I-- 


X 

"12' 


4 
~3' 




22. 


3x' 
a 


5a 
' 6' 


4^- 


a? 
2 
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23. Jji_|« + 10_i = i-Jf* + *. 

C 

a / X \ X a ^ 
2»- *— c-(3-V+4-20 = <>- 

26. a: — a= (a— 6>. 27. 2a; — 5(1 — a;) — 8 =0. 

28. (a;'-16)9 = 10a:'-108. 29. 2a; - w = 4(6a? + |). 

30. (a + a;)(a_ a?) = 6' -24. 



Clearing of Fractions. 

Multiply f by 4 ; f by 9; II by 17 ; x/d by 5 ; Sy/16 
by 16. 

What is the result of multiplying a fraction by its denomi- 
nator? 

By what must the following fractions be multiplied that the 
product may equal their numerators ? 

5a ^ 4c xy 9z' Sx 

T' '^' ^' 5^' ¥^ 

How, then, can an equation be cleared of fractions? By 
what must the following expressions be multiplied in order to 
fi^e them from denominators ? 

a; 3a; 5a 5a 8 4 a b 1 1 ^ 

2 + T' T""12' ^~^' ^ + ^' ^Tl "^ «^ 1 ' 

Clear from fractions the following equations : 
31. ^_6. 32. 2»+^ = ll. 

''■¥ + ¥ = »■ 8.. 1+1 + 9.30. 
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36. ^-1 = 16. 36. ~-l = Qx-Q%. 

37. 3:r- 5^-^=20. 38. ^ - ?^? = 13*. 

6 4 5^ 

., 2a; 3a? 7 .^ x x x .. 

4a; 3a! 8 44 ^^ j. 12 - ^^^ j. 9 

._a; a; x x ^ ^ 
"• 5 + 4 + 3 = 2 + 1^- 

48. 3ar--g- = a_^^. 

49 43 -7y 69— 9y 2aj_l a;+4 5a; -1 

5 - 11 ■ 3 ~ 9 ~ 27 ■ 

_, a;_l a; — 2 3a; — 1 4 — a; 

51. —^-^~^-+x -g— + _^. 

4 14 X 

52. - + — = 2. 53. - = 6 + c. 

a; a; a 

54. a4--= 6 + C + -' 55. m -f a;~* = 5^ — px"^. 

X X 

^^3568 ^_ a—x 4a— a; , . 

56. - + ^ + ^ = -. 57. —J—- =a-6 ^ 

a;^2a;^8a; b c 

^^ 2x a;-l 3 . 

^®' ya--2^r + a« = ^-'^- 



45. 


2a; 

7 ~ 


3x 
4 


+ 


X 

5 


= 6. 


47. 


4o_ 
a; 


56 


= 




36 

a 



59. a; - 12 = 1(44 _ a; + 12). 
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60. ^-6i = K30-*). 



61. 


|(x_l)_|(x 


+ 2) + 


K«- 


- 3) = 4. 


62. 


/, = •• 




63. 


36 4 

5a; + 8 ~ a; 


64. 


3 6 

X — 4~a; + 4 




65. 


30 8 

2a; + 5" a;- 1 


66. 


x — 4 




67. 


2a; + 3 2a; - 8 
3a; + 9 ~ 3a; - 13 


68. 


4 19 

3 + x~ x~ Ix 




69. 


a— b a -\- b 
a; — c ~ a; + 2» 


70. 


2* 3-i. 


X 







a _ 26 ■" "^ 2a _ 6 

Solve the following equations; 

71. 7x = 28. 72. 42/ = 18. 73. 35 = 5x. 

74. 6w; = 25. 75. = 8a;. 76. Gy = 3. 

77. = - 22/ 78. 4z = _ 12. 79. 30 = - 5v. 

80. - 12 = - 4a;. 81. Ox = 15. 82. _ lla;= -4. 

83. a; + 18 = 38. 84. a; - 2 = 5. 85. 12 = 20-a;. 

86. 3a; = 8 + 2a;. 87. 2y + S = 11. 88. 32 + 7 = 16. 

89. 3w; + 5 = 20. 90. 5w _ 5 = 30. 91. 7a; - 8 = 20. 

92. 3a; = a; + 6. 93. 3a; = 12 - x. 94. 2a; + 6 = 5a;. 

95. 12 - 2a; = 4a;. 96. 4x = x + 12. 

97. 32/ = 21 _ 42/. 98. 7z ^ 21 = 0. 

99. = 15 - 3a;. 100. 5a; - 17 = 2a;. 

'101. 27-2 = 42. 102. 3a;+7 = a;+19. 
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103. 5a; + 10 = 8a; - 5. 104. 4y - 8 = 3y - 1. 

105. 72 - 13 = 52 - 9. 106. -2x + 48= -a; + 20. 

107. 5a; + 11 - 2a; = 20. 

108. 12 + 5a; = 108 - 5a; - 6. 

109. 14 = 60 + 4a; -8a; + 2. 

110. 26 - 4a; = a; + 5 - 2a; _ 3. 

111. 3a; -30 = 41 + 2a; - 2. 

112. 88 - 12 = 14 + 9a; - 55. 

113. 22 - 6t/ + 18 = 100 - Uy + 36. 

114. 6 + 22 - 3 = 52 - 38 + 21. 

115. 10(a; - 3) = 40. 

116. (a; + 6)9- 2= (a; -1)40-1. 

117. (5 + a;)(3-7) = -9a; + 15. 

118. 2(3a; - 10) = 5a; - 15. 

119. (a;-7)(a;-3) = (a;-2)(a;-9) + 1. 

120. (a; + 7)a; + 3 = (a; - 3)a; - 37. 

121. (5 - a;)(6 - a;) = (7 - a;)(8 - a;) - 10. 

122. i~^S X x~^~20 - a;» - 15a; - 84. 

123. (a;-4 + 3a;)(5-2) = lla;-l. 

124. a;» + a; + l=a;»-6a; + 8. 

125. (a; + 3)(a;-7) = (a; + 13)(a;-12) +50. 

126. a;» + a;-20 = a;*-3a; + 60. 

127. 3 = 6a;" - (2a; + 2)(3a; + 1) + 77. 

128. (5a; + 3)(6a; + 2) + 6 = (2a; + 9) (15a; - 2) + 30. 

129. (5a; + l)(4a; + 1) = (10a; + l)(2a; + 1) - 18. 
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130. (a:-4)(4«-l)+32 = (2rc-2)(2a;_2)-13. • 

131. Zx - (2x + 20) = 6« - (« + 80) - (3a; + 40). 

132. 2{x - 6) + 3(2a: + 5) = 3(3a; - 2) _ 1. 

133. (rc + 2)3 = (a;-2)7-(«_6)(rc-6)+a:*. 

134. - 2« + (« - 1) _ (a; + 1) - (« - 1) = 6. 

135. _ x(Z - 6a:) + 7 = 9a:* - (3a: + 2)a: _ 4a:. 

136. (1 - 3a:)' - (a: + 6)» = 4(a: + l)(2a: - 3). 

137. 6(4 - xy _ 6(2a: + 7)(a: - 2) = 6 - (2a; + 3)'. 

138. a; + 2 - [a: - 8 - 2{8 - 3(6 - a;) - a:}] = 0. 

139. 20(2-a:)+3(a:-7)-2[a;+9-3{9-4(2-a:)}] = 22. 

140. (a;+l)«_(a:»-l)=a:(2a; + l)-2(a:+2)(a: + l) + 20. 

141. 6(a:* - 3a: + 2) - 2(a:* - 1) = 4(a; + l)(a; + 2) - 24. 

142. 84 + (a: 4- 4)(a:-3)(a; + 5) = (a: + l)(a:+2)(a;+3). 

143. (a; + l)(a; + 2)(a; + 6) = ar» + 9a:» + 4(7a; _ 1). 

144. (a:» _ 2a; 4- 1)' = a;* _ a:(2a; - 2)' - a:(2a; + 1) + 6. 

145. (a; - 1)» + (a; - 2)' + (a; _ 3)» = 3(a: - l)(a; _ 2) 

(a: -3). 

146. 2a; = 6a. . 147. 6a; = - 18d. 
148. _ 7a; = 21p. 149. _ 8y = - 48n. 
150. 0a: = 24a. 151. 82 = 20e. 
152. 2a; - 4c = - 2c. 153. 3y + 76 = 66. 
154. «a - 4a: = 2a. 155. 2a; - 6a = 4. 
156. 3a; _ 9c = 2a; — 6c. 157. 4z + 4a = 2 — 6a. 

158. 20a; _ 44a = 36a. 

159. 100a; - 60c = 76a: - 60c. 
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160. 13tt + llifc = 20ifc - 18w. 

161. 2a; + a = 3a;-2. 162. 6y - 3 = 2y + 8c. 
163. a: + a = 2a; + 6. 164. 2 — 6a; = 3n — Ix. 
165. 2a; — 3a + 7 = a; + 36. 166. apx ^ k = 0. 

167. 3aa;— 4a6 = 2aa;— Boc. 168. a; ^ 3 -f c= 2a;+a— 6. 

169. 2y + 6c — ad = y + 2m — 8. 

170. 3a6 - y + d = - 2y + 17. 

171. 3a; + a - 6 = 6 - 4 + 2a;. 

172. 6 + c-4a; = 32+ 6_6a;4.d. 

173. 4cd + 27-4a; = 28_d-3a; + 36A. 

174. llpq - 16a; - 8mn - 7 = 92 _ 88p? + 91mn - 16a;. 

175. X ^Tix z= a, 176. oa; + 6a; = c. 

177. 5ay — c=6 — 3ay. 178. ax -{■ h* z=i hx + a*. 

179. 4a; — 4c = oa; — ac, 

180. 6a; + 2a; = 3a; + a — 2c. 

181. a6c ^ cfx =: ax ^ a*b. 

182. 6c + aa; — d = a*6 —/a;. 

183. 3aca; — 66cd = 12cdx + a6c. 

184. _ oc* + 6'c + a6ca; = a6c + cdx — a(?x + 6'c — dc. 

185. c(3ay - 2c) = a (2e - 3ay). 

186. (a* + a;)» = a;* + 4a' + a*. 

187. [a — a;] [a 4- a;] = 2a' + 2aa; — a;*. 

188. (a' — x)(a* + a;) = a* + 2aa; — a;*. 

189. [a; + a] [a; + 6] = (a; + c)'- 
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190. {x + ay + (6 + cy ={x- ay + (6 - c)^ 

191. (x +p)(x + g) - (x - p)(ix - 5) = 2 O + qy. 

192. (a;-a)(a;-- 6) = (a:-a_ 6)^ 

193. 2(a: - n)(2m - 3n _ 3x) = (2m ~ 3a;) (2a; + w). 

194. (a; - 2e + 3/)' - (a; - 2c) (a; + 3/) = 6ef. 

195. 2y + 2.5y = 900. 196. .2a? - .325 = .15a?. 

197. .6a?_2 = .25a? + .2a?_l. 

198. 2.4a? -10.75 = .25a?. 

199. .2y-.01y + . 0052/ = 11.7. 

200. 2.9a? - 1.98 = 1.4a? _ 1.84i5. 

201. .5a? + 2-.75a? = .4a?-ll. 

202. .05« + . 117 = .1863 -.22 -.139. 

203. 3.25a? - 5.1a? + a? = 3.9 + . 75a? + . 5a?. 

204. . 125a? +. Ola? = 13 -.2a? + .4. 

205. .4(1.7^;- .6) = .951IJ + 5.16. 

206. .2a?_.5a? + .la? = .25a?-9. 

207. .07(a? - 10) + .54a? = .2(.l - .la?) _ 3(.05 - .02). 

208. .625a?-.25a?+.2a? = .5(a? + 2) -.4. 

209. .08(35t/ - 2.3) = .9(7y + .18) _ .997. 

210. ia? = 5. 211. ia?=-4. 212. |a? = 0. 
213. -8 = ia?. 214. -9=-Ja?. 215. Jy + 4 = 13. 
216. 8 - 3y = J^y. 217. |(a? + 4) = 5. 

218. Ja? = 7 + 2a?. 219. - ^ = - 4 - 2w;. 
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220. ^x + S^ -^x. 221. 36 _ ^ = 8. 

226. ^ + n=^+9. 227. ^ + c = ^+ 3. 

228. — = 6c + ti + -. 229. oa; + 6 == - + ^• 

230. 3aa;4-^ — 3 = 6a;_a. 231. am — 6 — -r^+ — = 0. 

232. a — ca?~^ = cia;"^ — b. 

233. |a6 + f oe - fca; = fac + 2a6 - 6ca:. 

««^ 6* 6 a a 

234. — + -_T=-- 
ax a ox 

ooc 2 1 1 1 ^ 

235. -^ _ ^ +—-—, = 0. 
ab bx lax (t 

236. ^-- + - + - = 2 + -=;-- — 
b x^ a X * bx ax 

237. | + ^+^ = P3+i>^ + 9^. 

238. |a; + ia; + ia; + ^a? = a; - 17. 

239. K^ + 3)=K3^ + 21). 

240. ^(7 ~ a:) _ 3 = ^(3 - 4x) _ 1. 

241. ^(x _ 2) - ^(12 _ a;) = \(5x _ 36) ~ 2^. 

242. ^(1 - a;) _ tV(5^ - 3) = 1 - f (a: ~ 1). 
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243. 3V(7 + 3*) - ^(x _ 5) = 1 - ^ig*. 

244. K* - 15) - tV(7 + 2:r) = fr _ ^. 

245. 5a!-?^^ = 71. 246. x -~^ := 5^ 

-._ x — 1 x — 9 „ -.„ 5x 5a; 9 3—* 

^*^- -T-+-2-=^- 2"- Y-T = 4--T- 

249. _j_=— ^_. 

/*i^« ft 5a: — 4 -. 1 — 2a; 

250. 2a; - — ^ — = 7 - — = 

6 5 

o ^ + 2 a? _^^ a?+5 ar— 2 ar+O 

251. . _ 3 - -±- = 3- 252. -^____=-+_. 

253. ?^±f_5=?. 254. «+^^_*Lzif = i. 

a; a; a; a: a: 

^^^ V — ax , c? — hx 

255. — = — = 6 — 

6 a 

«e.3('-±i)+i^-'..('-^J). 

257. 2a: + a_a;-6^ 3a; (a - 6)' 

6 a A •" a6 

^^^ 01^ — a a — X 2x a 

258. — ^— -— — = ^--. 

6a; 6 6 a; * 

Sax — 26 aa; — a aa; « 

X a — 2bex 5x Sae — 8bx — 9o 
2~ 46c~ = 6c~ 126c ' 

261. .25x+-±=^=--?l^^+^. 
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262. i±i _ ;|5? _ 7.5a, = 18.1. 

.2 2.0 

««o . r: -36 .09rc-.18 

263. 1.5 = -TT — 



.2 " .9 

«^^ a: +.76 a; - .26 ^^ 
2"- -325- - -725- = 1^- 

265. .5.-:l^^ = 1^2-:^^« 

««., .2a; a: + .26 1.5« + 9.75 .„._ 

266. -^ _ ^^ 5 = 12 15a;. 

.01 .0 .0 

^^„ .Ola; X .Ola; ^ ^. 
'"'• TO-2- 30 = T5- + l-^*- 

«»» .03x_.01 .02(a;-l) .01* - .03 .21 

^®*' —01 — - — :o3 —^4 — + -:2 ' 

„„ .25a! .5* - 2.8 .3x + .34 1.2 

^®^' "x-"^:5 — ^~T76~ + ":r" 

Ai*A a; — 2 a; — 4 -^ 

"°- -:o5- - :o625 = ^«- 

271. *^^^^^*-6a, = a6'-?^=i*? + «r. 

4 a 2a ' 

272. a* + a(2a _ x) -^ = (x - | V + o'(a + 6). 
273 3(^-3) gC^* - 5) 5a;'-12 

274. 3 + | = i(4_|)_|+.i(ll_|). 
275.11_(--^-^^)=10_(?^--V^-^). 
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276. g __+^^ = a-__^_. 

977 11^-13 19X + 3 6x - 25i 17a: + 4 

« — a «— 6 a; — c 1 11 

279. i(2x-i)_i(|-|)=i(^-l)+Tl,. 

280. i(x - i) + Kl - {* + |}) - H^ - (1 + i^)}. 

281. |(4. + 2|)-|(^-4i)=?(.-2)+|(f+10). 

282. (x - |)(x + !)_(«_ 5)(« + 3) = 23^. 

283. (y + |)(y-|) + |=(y + 5)(y-3). - 

284. p(p-x) -^ix-qy=pip-q)+pq(^'^-l^ ■ 



285. 


i-'-^A'-i)-"- 


286. 


4a; -9 
5(3.-2)^a._,3,^^-^3 ^, 




2^-1 
Ka:-2) f(6a;_7) 3 

1 + 5 - J -!*• 


287. 


288. 


10 + 12 - 5 + 22 


289. 


7oa; + 15c 5ad - 12c 166 + 5ad 
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4a + 3c 5a -46 _ 31c + 20a SUdst -Sax 
~~i^ ~ ~~db~ "' 20c ~+ ilbdx 

6ba^y + 5acz 7fx — Sbe If^y + ^ez 10aa;-86 
^®^* 3062 ~ ""566/ " 35/2~~ + 80a6 

bay + Acx 116a; — 9d 165a:y+ lla;'+5y 9da;— 6 



293. 



20cy 99da; 55an/ """ 9d 

8a6c* - \ Sahdx 12aogh - ISbdef ef - Ugh 
i046W "" lS2bdgh ^ Ugh ' 



17a2*+45a; 13c2j'-54a; 104c7nnz'-216mna;+117ca;' 

29** — irfo::::^ + 



295. 



153aa; ^ llTca; " 46S(mnx 

5am + Ucmn 54mx -\- 2Sdm 2m 



+ 



60c 126rfa; " ISpq 

70adm — 360cw + WScdinn 



296. 



S40cd 

baklq - 6j oa; + 390^a; 13m + 208yi 
30^ "■ 1^ 

480/1^ — lUklnp — 455A;Zm9 
"" 560^//ig 

19p' — 3^ 5a6y — 4cdx 2x 5py — 60^^ — Sqx 
57pq~ + 20^^/f " "3 "" Id^ 

4cdq — 19a6p 
" T6cdp ■ 

llaa;2 — 117cy 34a — x^ lefn — 63air 
143cz "^ 17aa; "" 21m?i 
69377m:2 — llc/a;z — 189ma:y 
"" 2Slmxz 

na^nx — 13crw; _ 884a'c 
■^ 221acn 
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«o« 6 1 onA 1 15 on, 61 21 

299. - = ^ ;;• 300. ^ = — 301. ^ ^ = — . 

iCic — 4 ic — 7 X 2a: + 3 x 

««^A I <* AAA ' 9 a 

304. -^. = ^. 305. 2 6 



a; + 3 ic + 6 * a; — 1 a: + 1 

AAA 10 7 „^_ m n 

306. ^ = — 7^ TT- 307. 



a; + 20 3a:— 14 m ^ x n — a: 

308. _A_=_^. 309. P 



a -\- az c -\- cz m{n + a;) n -\- x 

310. _i^= ^.' 311. -^ _ J?- _ _ 2. 
a:_2a; — 4 a:+la:_2 

312. J^„ 1^ = 2. 313. -^„_-i^=_2. 



a: + 6 a:+ 5 * x -\- 3 a: + 7 

«^ tta: - „,^ 5a: « ^^ 

T + a + — = 0. 315. -^ .-2 = ^- 

b ^ ex ' ^ c 3a + 6 5a 



316. -^ _ ^ = 2«. 317. -\, + ^^, = 1. 
a+b a—b a + 36 ^ a' — 96' 

318. —^=60. 
x-\ 



320. 


25 


10 
3a;- 


4* 


322. 


1 

1~ 
a — - 

a; 


7 
3a 





319. 


— 


X 

1 " 


= f 




5 


*" X 




321. 


— 


a 
h' 


= !• 




X 


~ a 





AAA a?— 1 o AA..«'^-l-« K A/^EP 5a: — 5 « 

323. -. = |. 324. -^^- = 4. 325. r = 3. 

a; + l* a;_a- a:— 1 
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««/» CL — bx - _-_ a X — h^ ^^^ 1 4- 2 1 

326. 7 = |. 327. T = i- 328. :i-^- = — 

cur— 6 * X — (T 1— 2m 

329. ^(i±^ = g. 330. '?^±^ = b. 331. "*y±^ = \. 
p ^ X ^ P+QV my ^ n b 

332. (2^-l)(3^ + 8) _i 333. ^»_^__^-_^. 
6a:(a; + 4) - • - • g « + a~ 2 

334. ^(^flf)^. 335. •||j^,=f. . 

5(.8a; — 1) ^" .15(a; — 5) 1.5 

336. ^(^-1) - 4 337. ^^^^ " ^^ - |. 

11 _ |a; - ^ i(4 - a;) " * 

In examples 338-347 find the value of \/x without free- 
ing from fractions. 



338. 


? = 4. 

X 




339. 


3 

X 


= 15. 


340. - = am. 

X 


341. 


e & 
Ax- df 








342. 


m + 1 
= m. 

X 


343. 


m + n 
X ~" 


: m — 


n. ' 




344. 


ma , , 

- -f - = m' — a*. 

X ' X 


345. 


±,1 

2x^ 2x 


= c. 






346. 


k I 

^ + 7- = a - 6. 
ax ox 


347. 


e 1 _ 
z a~ 


1 

6* 











In examples 348-357, find the value of eachletter : 
348. 2a; -3a = 46. 349. 5a - 46 = 2tt. 

350. ax=by. 351. 7a - 146 =? 21y, 

352. (a: - y)(» =^ 6(a: + y). 353. ?^=2, 
. 13 
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354. 


1 ■ 2 
b-c~ 2a-e 


355. 


1 V 1 
a +- = 6 +- 


356. 


X — a X -\- a 
b - c 


357. 


X — a a; 4- c 
X— b~ x^d 


358. 


6a; + 7 7a; _ 13 
9 + 6a; + 3 ~ 


2x+4 
3 




359. 


7a: + 16 a; + 8 
21 ~ 4a; - 11 = 


X 

Z 




360. 


9a; + 20 4a; - 12 a;. 

36 - 5a; _ 4 + 4 




361. 


7a; _ 6 a; - 5 
35 ~ 6a; - 101 " 


X 

"6 





18a; - 19 11a; + 21 _ 9a; + 15 
28 + 6a; + 14 ~ 14 * 

^^^ 4a; 4- 3 7a; _ 29 8a; 4- 19 
363. —Z~+ ^ 



364. 
365. 
366. 



9 ^ 5a; _ 12 "" 18 

2:r_-l 
5 



6a; + 1 


2a; 


-4 : 


15 " 


'1x~. 


-16-~ 


1 2 




a: + 2 


2+ x + 


"2 = 


2a; 


9(2a; _ 
14 


^V 


11a; -1 
3a; +1 



9x + ll 

7 



367. - + — — = — ^—' 368. n+ = 



n n -\- X nx ' n n(n — a;) 

369 20a; 36 5a; +20 4x 86 

■ 25 + 25 + 9a; _ 16 ~ 5"'' 25 

9a; + 4 4a; - 19 _ 5x + 32 11^ +J_3 

■ 5^ 48 "•" ^51 ~ ""17 61~~ ' 
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ax -i- b ax -X- b 2ax -{- d b 

371. ^^^ + ^ = ^r^^^ + -. 

c * ex -\- b 2c ' c 

4a; - 3 1 - 9a; 4a; + 3 1 
''^' ^-7^-4--6-=-X--24 + 2- 

373 ^-5a; 7 - 20;^ _ 1 + 3a ; 10a; - 11 1_ 

15 ~14(a;~l)" 21 ~ ' 30 +105* 

aa;- 6 6a; + o 2 ~ a ; a' + 6' 
bx ax a; — 3 ab 

^„^ a^ — b b — X 2x 1 — a 6 

375. — _ = — + -T i - - 

a^c a a ab — b a 

376 8a; + 5 7a;-3| 16a; + 15 2^ 
14 + 6a; + 2 " 28 +7' 



377. 
378. 
379. 
380. 
381. 
382. 
383. 





1 


1 




^ 


+ 9* + 20 " 


■ «» + 12* + 35 






1 


1 




3* 


_ 13« + 42 


~ «» _ 15* + 54 






X 


2a; 




^ 


+ 3a; + 2 - 


2*' + 4a; + 3 






3 5 


5 




X 


_ 4 ~ 2» _ 


7- (a;-4)(2a;- 


■7) 




4 7 


19 





2a; + 1 3a; + 2 "" (2a; + l)(3a; + 2) 

abb 

x — a" X -\- a"" x^ — a^ 

2 9 1 

4a;-5"" (4a;-5)(2a;-l) + l --2a;' 

384 _A 2_ 15 . 

• a; + 4-"2a;-7"^(7- 2a;)(4 +,x) 



196 EXAMPLES IN ALGEBRA. 



,-.3 1 6 

^^^- ^Ti "^ *'^1 " ^ - i* 

386. 12 2 1 



4a:' _ 9 2a; + 3 "" 2a; - 3 
2 11 1 



a; + 4'"a:'_16^4-a; 
Qfifl 1 2 1 ^ 

^^^' 9^4 - 81a;' - 16 + 9^^4 = "" 
QQQ 4 11 3 



390. 
391. 



6a; - 1 "" 36a;' - 1 ^ 6a; + 1 

5 2 11a; 

3a; _ 9 " a; + 3 "" Sa;* - 27' 

2 1 7 



a; -. 4 2a; _ 9 ~ 2a:' - 17a; + 36 

1 1 2 

392. 07^——^-.+ 



2(3a; + 7) ^ 2a; + 10 "" 3a;' +^22a; + 35 

4 7 37 

393. -^^ + -- Q = .-T 



394. 



t* + 2^w + 3 w' + 5w + 6 

1 2_ 6 

x" - 13^42 "" ar^ _ 6a; - 7 ~ :c' - 5a; - 6* 

395 5 n 1__. 

a;' - 2a; _ 15 "■ ar' + 2a; - 35 ■" a;' + 10a; + 21 

10 15 20 5 

396. -— ^^ + 



397. 
398. 



a; + 20 "^a; + 5 a;+10^a; + 15 

2 3 3 _ 2 

2a; + 1 - 3a; - 1 ■" 3a; - 2 2a; -. 3* 

5 10 _ 2 __ 2 

a; — 2~2a; + 4""a;~4'"a; + 6* 
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399. _ _ __. 

400. _L___ii 1___J_. 

2a; + 6 2x + 2~a: + 3 x + 1 

M^-i 2a: + 5 2a: - 6 ^«« 2a: + 7 4a: - 1 

403. ?^^^ - ^^^. 404. ^ r_2? _ 2^^1 

a;_9~2a:-6 a; _ 6 ~ 4-x 

.«_ o — ft o + 6 .-- 3a: — 4 5m — 2» 
405. = — ^i^ • 406. • ■ = - • 

a + u u + b 3j; + 4 5m + 2n 

.„„ 3a; + 13 4x - 3 „ .^„ 7x-12 6x_17 ,„ 
*°^- TTT + ¥ir2=^- *««• -^-2 +-2a:-5=l^- 

409. '^-l'--J^^=2. 
a: — 2 a: + 1 

a: + 2a:+l^^a;^-l"-"- 

12a: + 1 5 _ 11 + 12a ; 

• 3a: _ 1 + 1 - 9a:» " 1 + 3a; ' 

412 ^_+^ 2 -3a; _ 36 - 4a ; 

• 3 - a: ■" '3 +^ " a:» - 9 ' 

ax — b dx + b 5 

414 ^ — ^ a: + 6 4a* — 5* 

a: — 2a "" a: + 2a ~" a;* — 4a* 

.-_ 2na;-3 ^ 9na; + 2 

410. — = 5 — ^ '—:r' 

nx —I 3rw; — 1 
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417. £+4« + 6 4^+« + 26^g 
o; -f a -f 6 x + a — 6 

g» _ 8a; + 1^ _ a:* - 33: - 6 

a;« + 23? - 8 _ g» - 2a? - 1 2 
aj^ + rc+i""" a:»-3a:_3' 

^«, a:-l-5 a:4-7 a;+4 a: + 8 
421. ' — _L — -H X — I — J__. 

a;+4^a:+6"a:+3^a;+7 

a; — 4 « — 5 a:— 7 a; — 8 
a; — 5 ~ a; — 6 ~ a: — 8 "" a; — 9 



^^^ 6a; -64 4a; - 65 2a; _ 11 
4QQ — - 

a;- 13 a;- 14 " a;- 6 

a;— 3 a; + 4 a;— 6 a;+6 
a;_-5^a; + 2 a; — 7 ^ a; + 4 

425. ^-^=f|^tM:-«y. 
X + b \2x + b + c/ 



426. 



428. 
429. 
430. 



a; — 6 



qx — c — d~qx-^b-^d 



m. ^-,+ « ^^-^^ 



a;^-l'^a;*-2a; + l"ar'_a;»_a; + l 

1 4 6 

a;' + 2a; + 1 "^ a; + 20^^ + ar» "" 2a; + 23;*' 

a' + 4a a 1 

a;' + a; — a* + a a; + a~a; — a + 1 

6 2 8 



(a;_l)(a; + 2) a;»-a;-2""a;*-l a;»-4 
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431. ^ — J- + . + :^ 0. 

a: — a— 6 x -- a + o 2a ^ x 

432 ^-^j. ^^' (2 e^ + 6y a: ea: 



433. 



a; — a a; — 6 a; — c 3a; 

6 + c "*"a + c"^a + 6"~a + 6 + c 



434 - -j_ - J. ^(i_-r_^^ g( g + ^ ) _ ^ 9 

» "^ A; "^ 2(2 + ^) " ^(2 - /;) " ik* _ 2' ■" 

.^_ a-fa; a — a; 3a 



a*-faa; + a:*a' — aa; + a;* a;(a* + aV + a;*) 

436. -i-/l + l)_-^(l+l)=^+V + l. 
a--6\ 'a;/ a--c\ 'a:/ (a — c)X 



437. |_f^±i = .i- _|. 



X „ 5a; - 2x 
_ £^ 
3 ~ 2 



-3 ^-2 -„-:-| 



438. ^ + i - M. 



4x 2x J 
439._^_ + _g 1^=5^. 

440. 1- ^~«' ^ 



:"(-r" 



2a; 
"'• S + 5 - ^ -'*• 

442 '^ - ^ , '^ - -'^ 'g - I , ^ - ¥ 
• x_|+x-Y"^-f "^^^--^ 
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443. 


a* 
^ a + x ^ 2ax 
a + x ~ ia + x)" 



PROBLEMS WITH ONE UNKNOWN QUANTITY. 

(Note that each problem is a double one, expressing the values first, in 
figures and second, in letters. Hence two sets of answers are required for 
each.) 

1. What number is that to which if 9, (a), be added the 
sum will be 23, (6)? 

2. The difference between two numbers is 3, (d), and their 
sum is 21, («). What are the numbers? 

3. If from 3, (a), times a certain number 11, (m), be 
subtracted, the remainder will be 7, (n). What is the 
number ? 

4. If to 6, (6), times a certain number 9, (p), be added, 
the sum will be 44, (q). What is the number? 

5. Divide the number 46, (ri), into two parts, one of 
which shall be 8, (<), times the other. 

6. Divide the number 57, (n), into two parts, one of which 
shall be 23, (d), more than the other. 

7. If I spend $30, (r), for clothing and $18, («), for 
board and then have left one-third of what I had at first, how 
much have I remaining ? 

8. John is 3, (n), times as old as James. The difference 
of their ages plus 30, (e), years is twice the sum of their ages. 
What is the age of each ? 

9. A man worked three days for $10, (k). The second 
day he received $1, more than the first ; the third day as 
much as both the first and the second. How much did he 
receive each day ? 

201 
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10. A man's age is 3, (a), times his son's age. 6, (6), 
years ago it was 5, (c), times his son's age. Age of each? 

11. George is 21, (m), and Thomas 15, (n). How many 
years ago was George three times as old as Thomas ? 

12. James is 8, (m), years older than Sam. In 5, (n), 
years 2 times James' age will equal 3 times Sam's. Age of 
each ? 

13. The sixth part of a certain number exceeds its ninth 
part by 4, (<). What is the number? 

14. What number is that the sum of whose half, third and 
sixth equals itself? 

15. What number exceeds the sum of its half, fourth and 
eighth by 6 {d) ? 

. 16. Divide 41, (a), into two parts such that two-fifths of 
one part may equal five-eighths of the other. 

17. Divide $78, (^), among three persons so that the sec- 
ond shall have two-thirds as much as the first and the third 
one-half as much as the second. 

18. Divide $78, (^), among three persons so that the sec- 
ond shall have two-thirds as much as the first and the third 
one-fifth as much as the other two together. 

19. If a certain number be divided by 6, (c), the sum of 
the divisor, dividend and quotient will be 62, (rf). What is 
the number ? 

20. What number is that which, if multiplied by. 6, (a), 
and the product increased by 5 times the number, and the 
sum divided by 11, (6), the quotient will be 7, (c) ? 

21. I paid 375, (a), dollars for two horses, one costing 4, 
(n.), times as much as the other.. Price of each ? 
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22. What principal at 3, (r), per cent, interest will yield 
108, (i), dollars in 5, (<) years? 

23. A man bought a cow and a calf for 100, (a), dollars, 
and paid 7, (6), times as much for the cow as for the calf. 
Ck)st of each ? 

24. A can do a piece of work in 3, (a), days and C in 6, 
(c), days. How many days will it take both to do it, work- 
ing together ? 

25. What is that number to which, if 20, (m), be added, 
i (W?)* of the sum will be 27, \h) ? 

26. At what rate per annum will 328, ( j^), dol]ars yield 
112, (i), dollars in 7, (i)y years? 

27. The sum of two numbers is 36, (s), and their sum is 
to their difference as 7, (m), is to 2, (n). What are the 
numbers? * . 

28. After paying out ^, (1/w), and \, (1/^), of niy 
money I had left 56, (r), dollars. How much had I at first? 

29. In a pen are 4, (n), times as many hens as ducks, and 
6, (m), times as many turkeys as hens, and there are 100, 
(a), in all. How many ducks are there ? 

30. Divide 96, (e), dollars among A, B and C, giving B 
18, (/), dollars more than A, and 18, (/), dollars less 
than C. 

31. The difference between two numbers is 88, (^), and 
the greater is to the less as 13, (m), is to 5, (n). What are 
the numbers ? 

32. A merchant mixes 12, (a), pounds of tea worth 40, 
(m), cents a pound, 16, (6), pounds worth 50, (n), cents a 
pound, and 20, (c), pounds worth 80, (p), cents a pound. 
What is the mixture worth per pound ? 
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33. Divide 300, (a), into two parts such that the larger 
shall be to the smaller as 7, (m), is to 2, (n). 

34. A man owes A a sum of money, B 3, (5), times as 
much, and C 5, (c), times as much, and D 7, (d), times as 
much. If he owes 400, (n), dollars in all, how much does he 
owe A? 

35. Find a number such that, if its J, (1/m), part is added 
to it, the sum will be equal to the J, (l//i), part of the number 
plus 11, («). 

36. A packer engaged to pack 180, (n), tumblers, received 
2, (a), cents for every one that arrived safe and forfeiting 
10, (5), cents for every one broken. He received 3, (d), 
dollirs. How many were broken ? 

37. If I divide a certain number by 6, (c), subtract 5, 
(d), from the quotient, and multiply the remainder by 4, 
(^), I obtain the same result as if, from the original number 
I subtract 2, (jt>), times the J, (1/^), part. What is the 
number ? 

38. Three pipes empty into a cask. The first, alone, fills 
it in 9, (r), minutes, the second, alone, in 6, («), minutes 
and the third, alone, in 2, (<), minutes. In how many min- 
utes will all together fill it ? 

39. A man engaged to work for 60, (a), days on the con- 
ditions that he was to receive 2, (5), dollars for each day he 
worked and forfeit 3, (c), dollars for each day he was idle. 
At the end of the 60, (a), days he received 75, (d) dollars. 
How many days had he worked ? 

40. My boat broke loose and drifted down stream at the 
rate of 3, (m), miles per hour. 4, (n), hours afterwards I 
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started after it, rowing at the rate of 6, (r), miles per hour. 
In how many hours did I overtake it ? 

41. Each one of two casks contains the same number of 
gallons. AAer drawing 12, (a), gallons from one and pour- 
ing them into the other the first contains 3^, (m/n), as many 
as the second. How many gallons in each at first ? 

42. The denominator of a fraction is 13, (a), more than 
the numerator, and if 7, (6), be added to the numerator, 
the value of the fraction will be f . What is the fraction ? 

43. Two stoves consume a certain amount of coal in 12, 
(a), days and the larger stove would consume it in 20, (c), 
days. In how many days would the smaller stove consume it ? 

44. 5, (a), lobsters can be bought for a certain sum, but 
the price having fallen 2, (6), cents each, 6, (c), can now 
be bought for the same sum. What was the price at first ? 

45. What two numbers are as 2 : 3, (a : 6), while, if 6, 
(c), be added to each, the sums will be as 3 : 4, {m\n)t 

46. The sum of the digits of a certain number is 12, («), 
and if the number be divided by the second digit, the quotient 
will be 4, (a), and the remainder 3, (6). Find the number. 

47. A boy bought marbles at 6, (a), for a cent, and as 
many more at 8, (6), for a cent, and then sold them at the 
rate of 12, (c), for 5, (ei), cents, thereby gaining 26, (e), 
cents. How many marbles did he buy ? 

State problems which will give rise to the following equa- 
tions. Any number may be stated which will meet the re- 
quirements, but the pupil is urged to exercise his ingenuity to 
give as great a variety as possible. 
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48. Ax^x = 21, 49. | + |= 10. 50. g - | = L 

51. X + a; - 6 + a; + 11 = 101. 

52. 13 - 4a; = 3a; .- 8. 53. a; + | + ^ = a; + 55. 

54. (a; + 3)(2a; - 1) = 99. 55. a; + |a; - 300 = 50. 

56. a; — 2a; 4- 3a; + 4a; = 7a; — 7. 

__ 2a;4-4 ^ e« i i 1 1 

57. a;-— ^ = 6. 58. ^a; + ^a; + ^ = a; + j^- 

^r. 2.. -. 1_ .. ^^. 2a; +1 7a; + 5 

59. g(4a; - 5) = ^(5a; - 4). 60. — ^ = — ^- 



61. 


2(.-l) . 

3 - 2 + ^ 


^^ X XX . 2a; + 3 
^'^^ 2 + 3 + 6- 6 • 


63. 


(* + 2)(x_2)=a;»- 


- 2a: + 2. 


64. 


'\-''.2.-l,. 


Bx+S 5x_4 
65. 2 -6- 7 ■ 


66. 


2(3x + 2) 12 
a:-l - a;-4"'" 


^ ^„ 2/3a: 1\ 2.1-4 
^- "-3(4+4)= 3 


68. 


10(« + 2)+a; y 
X -\-2 -\- X 


69. ax : bx = m :n. 


70. 


XXX, 


71. |_«-* 
b c 



72. - (a; + a) = d 73. mx -■- a = n(x — a). 



c 



74. iria; + na; = an + 6. 75. = 6 -f e. 



a; 



76, aa;-[^ 6a; = c{x ^ 1). 
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77. ic — w -4- re -I- n 4- - -f wx = »^. 

78. A man paid $ 410, (a), for sheep of different grades. 
For one-sixth of the whole he paid 10, (6), dollars each ; for 
one-third of the whole he paid 8, (c), dollars each and for the 
rest 5, (ei) dollars each. How many did he buy ? 

79. A man has 6 daughters born two years apart and the 
sum of all their ages^ is nine' times the age of the youngest. 
What is the age of each ? 

80. The sum of $100 was raised by subscription. Of this 
sum some subscribed 50 cents each, twice as many 75 cents 
each and the remainder $1.00 each. There were 120 sub- 
scribers in all. How many were there of each class ? 

81. Divide $550 among A, B, C and D so that A and B 
will receive $225, B and C $275 and D $25 more than C. 

82. Fifteen coins, dollars and quarters, amount to $7.50. 
How many coins of each kind are there ? 

83. A, B, C and D invest $4,755, («), in a speculation. 
B furnishes 3 (7m) times as much as A, C as much as A and 
B together, and D as much as B and C. How much does 
each invest ? 

84. A certain number consists of three figures whose sum 
is 9 and the middle figure is one-half the sum of the other 
two ; and if 198 be added to the number, the order of the 
figures will be inverted. What is the number ? 

85. A certain number consists of two digits, the one in the 
unit's place being twice that in the ten's place. If the order 
of the digits be inverted and 3 be added to the resulting num- 
ber, the hew number will be twice the original number. 
Find the original number. 
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86. A and B have equal incomes. A lays up ^, (1/a), 
of his, but B, who spends ^, (1/6), more than A, saves a 
sum equal to his income in 10, (c), years. What is their in- 
come ? What does your attempt to solve this problem show ? 

87. A and B have equal incomes. A saves J, (1/a), of 
his, but B, who spends J, (1/6), more than A, finds himself 
in debt 450, (c), dollars in 4, (d), years. Find the amount 
of their income. 

88. The deposits in a bank during three days amounted to 
6,650, («), dollars. If the deposit each succeeding day was 
f, (a/ 6), of that of the previous day, how many dollars were 
deposited each day ? 

89. Bought a certain number of apples at 2, (a), cents 
each, ^ as many peaches at 3, (6), cents each, and ^ as many 
bananas at the rate of 3, (c), for 5, (^), c^nts. The whole 
cost $1.40, (m). How many of each were there ? 

90. I start business with a certain sum which I double the 
first year, but my expenses are 750, (a), dollars. The 
second year I double the money left at the end of the first 
year, but my expenses are 1,000, (6), dollars. The third 
year I again double my money and ray expenses are 1,000, 
(c), dollars. I now find I have just doubled my original 
capital. How much had I ? 

91. A boy sold such a part of his apples that the number 
sold was to the number left as 3 : 4, (a : 5). Another boy 
stole 16 of the remainder, and then the number left was to the 
number sold as 2 : 3, (e; d). How many had he originally ? 

92. My window is a yard wide. From a brass curtain rod 
I cut off one-sixth of its length, and finding it still too long, 
cut ofi* one-fifth of the length remaining. But I had to cut it 
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the third time, taking off one-tenth its length to make it fit. 
Find length of the rod. 

93. My room is 3, (a), feet longer than it is wide. By a 
mistake of the measurer the carpet sent was 6, (6), feet too 
short and 5, (c), feet too wide, yet, to my surprise, when the 
error was corrected, the bill for the second carpet was exactly 
the same as for the first. What were the dimensions of the 
two carpets ? 

94. A courier left a place 3, (n), days ago and travels 40, 
(a), miles each day. He is pursued by another who goes 60, 
(5), miles daily. In how many days will the second, start- 
ing to-day, overtake the first ? 

95. For one dollar I bought a certain number of five-cent 
stamps, three times as many two-cent stamps less one, and 
three times as many one-cent stamps plus four. How many 
of each kind did I buy ? 

96. The paving of a square court with stone at 40, (a), 
cents per square yard will cost as much as enclosing it with an 
iron fence at 1, (5), dollar per yard. How many yards 
square is the court ? 

97. What is the distance firom A to B, if it takes a freight 
train running 20, (a), miles an hour 3, (6), hours longer to 
run it than it takes an express running 40, (c), miles an 
hour? 

98. A ftimiture dealer bought 200 chairs at one dollar 
each. He sold one-fourth of them at a profit of 50 per cent. , 
two-fifths at a profit of 25 per cent, and the remainder at 
cost. How much did he gain by the transaction ? 

99. In the morning I spent one dollar more than one-half 
my money, in the afternoon one-half a dollar more than half 
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of what remained, and in the evening one-half a dollar more 
than half of what still remained, when I found I had but one 
dollar left. How much had I at first ? 

100. In my right hand pocket I have as many dollars as I 
have cents in my left hand pocket. If I transfer $6.93, (a), 
from my right pocket to my left I shall have as many dollars 
in my left pocket as I shall have cents in my right. How 
much money have I in my right pocket ? 

101. A and B together can do a piece of work in 4^ 
days, A and C in b^ days and B and C in 4|^ days. How 
many days will it take each working alone ? 

Substitute a, h and c for the number of days, and find hpw 
many days it will take all, working together, to do it. 

102. A man sold 60, (a), pounds of tea, part of it at 80, 
(6), cents a pound and part of it at 50, (c), cents a pound. 
The average price was 62, (cZ), cents a pound. How many 
pounds did he sell at each price ? 

103. A man invested some money as follows : one-third at 
3 per cent., one-fourth at 4 per cent., one-fifth at 5 per 
cent., and the remainder at 6 per cent. How much money 
did he invest, to receive an income of $258 ? 

104. At what time between 4 and 5 o'clock are the hands 
of a watch opposite each other ? 

105. At what times between 4 and 5 are the hands of a 
watch at right angles to each other ? 

106. How many times and at what hours will the two 
hands of a watch be together during the time between mid- 
night and noon ? 

107. How far can a man ride in 4, (a), hours at the rate 
of 6, (6), miles per hour and yet have time to return on foot 
walking 3, (c), miles per hour? 
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108. A man who can row 9 miles an hour finds it takes him 
twice as long to row up stream a certain distance as it does to 
return. At what rate does the stream flow ? 

109. In a certain family each son has as many brothers as 
sisters, but each daughter has twice as many brothers as 
sisters. How many are there of each ? 

110. A mdkes $16,000 per year in his business. Of this 
sum he sets aside a certain amount for yearly expenses and 
invests the remainder as follows : Two-fifths of the remainder 
he invests at 3 per cent. , two-thirds of what still remains at 4 
per cent. , and the other third at 5 per cent. 

If his investment yields $494 per year, how much does it 
cost him for annual expenses ? 

111. What must be the value of a 'in order that 

3a 4- 696 ^^^ ^ ^^^ ^ ^ ^^®^ * ^ i ^ 

112. A regiment had sufficient to support n men through 
the campaign. But after 9 days the small pox broke out and 
s men died daily for 10 days. In consequence of this sickness 
the campaign lasted three days longer than was expected, 
when the food gave out. How many days would the food 
have lasted, had no sickness occurred ? 

113. The circumference of a fore wheel of a carriage is 9, 
(/), feet ; that of a hind wheel, 12, (A.), feet. What dis- 
tance will the carriage have passed over when a fore wheel 
has made 10, (<), more revolutions than a hind wheel? 

If the circumference of the fore wheel be 6 ft. and that of 
the hind wheel be 8 ft., how many more revolutions than a 
hind wheel will a fore wheel make each mile ? 

114. A grocer has two kinds of tea which he sells, one at 
p cents, and the other at q cents a pound. He wishes to 
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make a mixture of m pounds which shall cost on the average 
n cents a pound. How many pounds of each must he use ? 

Discuss the question (1) when p = q; (2) when^ or ^ = 
n ; (3) when p = q = n ; (4) when p> q and < n ; (5) 
when p > q and q> n. 

115. A rich man at his death bequeaths to Harvard Col- 
lege a sum of money, s, together with the nth part of the re- 
mainder of his estate, after it has been turned into money. 
He bequeaths a second sum, 2s, together with the nth part 
of what remains after the legacy to Harvard and 2s have been 
subtracted from the estate. To his heirs he leaves a sum 3«, 
together with the nth part of what remains after both legacies 
and Ss have been subtracted. This exactly disposes of all 
his estate. What was it worth ? 

116. If the population of Boston increases each year p per 
cent, of that of the preceding year, what was its population 
n years ago providing that its population to-day is JB ? 



SIMULTANEOUS EQUATIONS CONTAINING TWO 
UNKNOWN QUANTITIES. 

1. x + y =,8, x^y = 2, 2. x + 2y = 17, Sx—y=2. 

3. a; = 4y_3, a: = 6y-7. 4. x + 2y = IS, 2x^y=l. 

5. X + 4y = 16, 4x + y = 34. 

6. x = 4y + 24, X =i2y + 14. 

7. 4x + 9y = 31, 2a; - 6y = 12. 

8. To: - 4y = 11, 3x + 2y = 27. 

9. 3a: + 2y = 16, « - 4y = 24. 

10. 9x-5y = 52, 8y - 3a: = 8. 

11. 3a: - 5y = 51, 2a: + 7y = 3. 

12. 7y + 3a: = 78, 19y - 7a: = 136. 

13. 7a: + 5y = 64, 4a: _ 2y = 22. 

14. 8a: - 2y = 23, 5a: + 6y = 18. 

15. a: + 3y = 24, 4x + 2y = 56. 

16. 4a: + 7y = 19, 2a: - 4y = - 28. 

17. 3a: + 4y = 26, a: + 3y = 17. 

18. 4a: + 3y = 13, 3a: + 2y = 9. 

19. 3a: + 2y = 118, 8 + 5y = 191. 

20. 14a: + 6l^ = 0, 6a: _ 46 = 4y. 

21. 8a: - 7y = - 15, 3y - 6a: = _ 9. 

22. 4a: + 9y = 51, 8a: + 13y = 9. 

213 
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I 

23. 7y-Sx=: 139, 2x ^ 5y = 91. 

24. 8a; - 21y = 33, 6x + 35y = 177. 

25. 21y + 20« = 165, lly - 30« = 295. 

26. 17a; + 12y = 59, 19a; - 4y = 153. 

27. 24x + 7y = 27, 8a; - 33y = 115. 

28. a: = 3y - 19, y = 3a; - 23. 

29. 3a; - 5y = 51, 2a; + 7y = 3. 

30. X + 49y,= 693, 49a; + y = 357. 

31. 17a; + 3y = 573, - 3a; + 16y = 23. 

32. 2a; - 7y = 58, 4y - 9a; = 69. 

33. 8a; _ 7y = 105, 7a; - 8y = 105. 

34. 5a; - 4y = 28, 8a; + 3y = - 21. 

35. 7a; - 5y = 24, 4a; - 3y = 11. 

36. 10a; + 9y = 290, 12a; - lly = 130. 

37. 5a; _ 2y = 51, 19a; - 3y = 180. 

38. 8a; + 3y = 3, 12a; + 9y = 3. 

39. 11a; - 14y = 1, lly - 14a; = 26. 

40. a; 4- 19y = 97, 7a; - 53y = 121. 

41. 29a; - 14y = 175, 87a; - 56y = 497- 

42. 171a; - 213y = 642, 114a; - 326y = 244. 

43. 43a; + 2y = 266, 12a; - 17y = 4. 

44. 5a; + 9y = 188, 13a; - 2y = 57. 

45. 2a; - y = 118, 480a; + 2y = 6. 

±a ^ ^ y 7 ^ i^ « 47? v-1 X ?-8 
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«• 7 + 9=11' 9+2=^*'- 50. g4.- = -, - + -=-. 

51. a; + Jy = y - 2, y + Ja; == ar + 6. 

52. ? + ?_7 --?--• 53. *+ 2^=14, 2x_y=7. 
2^3~ '3 8 2 "*• 4 -f- 7 - ^'*' -^ y-'- 

_.« a; h2w a; _ --aiy _2a; ^„ 

56. ^_y = 3..-| = 8. 

57. fa; _ Tijy = 3, 4a; _ y = 20. 

58. ia;_iy = 4, |a;+Tl5y = 3. 

59. | + | = 3a;-7y-37 = 0. 

^n '^ y 1 * % 1 ., « , y 1 « 2y 
®°- 3" 6 = 2' 5 - To = 2' "• 2 + 3 = 1' 4 - T =^- 

82 2^ %_ 7 ^ 2y_ll 
3"'"4--2'4-5-2' 

"^- 6 + 5 = 2 + ^'4 + 3=10 + *- 

64. |y - ia; + 24 = 0, fy + Ja; + 11 = 0. 

65. ^ + |=700.y + 100 = |- 

66. x + 2y= .6, 1.7rc - y = .58. 

67. .5a; + .2y = 1.1, .25a; + .6y = 2.05. 

68. .5a; + .75y = 8, .2a: + .ly = .16. 
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69. li^x + y) = \ix - y), |(x + y) = if (x - y) - f 

''• 10-4-9 = 12-1^' 2--2S = T2-fe + l^- 

71. a; + K3^-y_l) =i + f(y-l), \(i4x+3y)=^+2. 

72. iCia: -^^i)=iix- y), Hh-h^+i) =K*+y)- 

73. Ka' + y)-K*-y)=9, i* + i(a; + y)=6. 

74 *-2^?L-J_? ^±2 jH-2 

'4. — g- + g -4, 3 - 3 =-«• 

''' H-- + ^^ = 5, 4^^ - ^-^ = 10. 



"• i 



-12 = | + 8.|_8-??4l-- = 27-^-±i'. 



78 2*-yj.fi 2y-a; 9 3x + y 3y + a;+13 
78. -^- + 6 = - 2-- + 2. —5- + 1 = —To 

-70 2a: - 3y 3a; - 5y 1 a; + 4y 5a! _ 4y _ 



80. 



a; + l 3y— 5 x — y 

~ro"~ = ^2~ = ~8 "" 



"•I-^'=S.ra('-i)=^- 

.4a! + 2.5y .2a; 9 , „ ^ 
83. 2 -125=2' ''-2' = 1- 

84 ?j-X_ia ^^y.^ A. 
2"*"2i- *' 11 -If -14 
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3a! + 2y y-5 _ IIjb + 152 3y + 1 
6 ^ ~ 12 ~ 2 ■ 

86. ! + !=« 1_1=2 87. «-^ = 2,^-? = l. 
rcyloicylo x y x y 

88. l + ? = ^,l_?=l 89. ^-? = l/- + ? = 24. 

X ^ y 24 X y 24 x y x ^ y 

nn 75134,, ^, 12 113 4 9 
90. -_- = - - + -=12 91, _ + _^ +_^ 

a; y ^ x ^ y ^^ x^ y 15 x ^ y 5 

92. « + «=5,? + l=2. 93. ^ + ^=16.1«-1=1. 

«.. S 3 „ 8 6 „ 

94. - 4- - = 2, - 4- - = 3. 
« y « y 

96. - + - = 10, - + ? = 20. 

a; y x^ y 

^^ 15 21 ,^ 20 6 „ 
98. — + — = 10, —-- = 2. 

X ' y X y 

nnn 3 2 , . 5 7 

100. - + - = lA, - + - = 

101. ^l = 13:ll.^tl 
X y '2 

, An 2 5 4 1 1 n 
• a; "^ 3y "" 27' 4a; "^ y "" 72' 

,AO 4 5 erii 5 4 11 

^^^- 5i+% = ^^' 4^-5^ = 20' 

,^^ 6 1 , 11 1 , 
104. - - - = .4, - - ^ = 1. 
X y X 2y 



X • y 




X y 




3, 


l^-?-2. 

« 'y 


97. 1 + ? = 
a;^y 


4, 


» y 


oo 8 5 


1 


7 3 5 


99. = 

« y 


6' 


« y~6* 


29 






12" 






' 7y-4 
~ 3 
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■i^^ 4 5 1 o ^ 

105. -_- = 2.3.-y = g- 



107. 



10 5_10 10 _5^_5 



3rc + 2y ~ 24' 5a; + 3^ "" 60' 



109. -^^^ + -^— = 1, — ^— - -^^— = 0. 

iin 3 4 ,234 

110. : = 1 : - - = -. 

rc+l y + 4 S' X y 

111. 1,^±1 = J^,Z^J?=3. 
a; _ y X — y 23 

112 1 4 _ 1 1 _ . 

• 2(*+l)+3(y+l)-^'a;+l -3(y+l)-'- 

113. ^ ._L 7,-i« _ » =3. 
«+l^y-l ' x + 1 y-1 

11*. o-^+ H^ = 20, ^ - ^ = 8. 
3—x^6—y 3—x b—y 

„, 5 6.9 4 _ 

"*• ii:"4 + ^rr3 = **'^i:4-i;3^ = ^- 

116. ^_^4^ 3Mi4_y + 2^(j 
y + 1 y— 1 « — 5 » — 4 

"^- ~4~ + 4^36" = ^ + ~2^' ^0~ + %"1."8 
. 4y - 9 
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2w-a! „- 69 -2* «_3 

"«• =^-^^1^ = 20-— 2— ,y + |-_^30 

73 -3y 



3 
119. 3y + 11 = ^^-_y^J'+/y^ + 31-40:, (:r+7)(y-2) 
+ 3 = ary-(y-l)(x+l). 

4a; + 7 5a; - 4y 17 + 8a; 5a!-12 4a; -6y- 13 
3 +2a;+l~ 6 ' 4 ~2a;_3y 
10a; - 53 
8 
2(5 -11a;) 11- 7y 7 + 2a; 12 5-144y 

ll(a;-l)"'" 3-y ~ ' 3 - x ~ 36(y+5) ~ 

5a;- 3y + 4 31-lly-7a; 5y-4a; 31y-9a;-79 
3a;-4y + 5+ 12 ~ ~3 ~ 12 

21a! + lly = 202. 
12(7 + 6y) 432a; -125 6(5 - 33y) 

^^^- l_y + 3a;+5 = ^^' 3y - 1 
11(11- 21a;) ^^3^ 
' 1 — a; 

124. 8a? — — -I— ^- = — -^ — - — , 2 + 6y + 9a: 

3y-l 5 + 2y' -ry-r 

27a:' - \2f + 38 
"" 3a: - 23/ 4- 1 

,01; o /i 1 6a:« + 130-24j^ ^ 151 - 16a: 

125. 3a; 4- 6y 4- 1 = —^ — 1 ^—y 3a: — — .— 

^ ^ ^ 2a: — 4y + 3 ' 41/ — 1 

9a: y - 110 
" 32/^4 * 

126. 16a; + 6y - 1 = l^«f^^/l^. ^-^f -+-^^1' 

^ ' 8« — 3y + 2 ' 2a; + 2y + 3 

_K 64 

~ 3a; + 2y - l' 
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7- 6a; _ 4 - 3a; 6a; - lOy - 17 _ 4x - 14 y - 5 
lOy-ig-Sy-ir 3a; -52/ + 2 *" 2a; - 71/ + 12' 

128. a; + y = a, a; — y=5. 129. x + y = 8, x ^ y = d. 

130. ax z= by, X + y = c. 131. oa; -^ 5y = c, a;-|.y = 1. 

132. aa — by = m, x + y = n. 

133. ax ^ by =: p, ax ^ by = q. 

134. ca; + dy = m, ea; +/y = w. 

135. aa ^ cy = 2, ex + ay = 2. 

136. ax + by =z I, a'x + 5'y = ^'. • 

137. ax -\- cy = a^y ex -\- ay = (?, 

138. X + ay = a\ ax + a'y = 1. 

139. j^a; + ^y = 0, Ix -\-my = n, 

140. a; + y = a + 6, oa; + 6y = a' + 6*. 

141. X -\- y = m -\- n, mx — ny =^ n* — m*. 

142. px + qy^ 2pq, qx + py = - p^ + <f, 

143. ex + dy z=:m, c^x + d^y = n. 

144. (a — 6)a; = (a + 5)y, x + y = e, 

145. a; + ay 4- 1 = 0, y 4- c(a; + 1) = 0. 

146. ma; — wy = m* 4- n', x + y = 2m. 

147. X — y = r — 8, ra; — sy = 27^ — 2«'. 

148. e'x^fy^O, ex+fy=f+e. 

149. jf>*a; + ^'y = «', jo'a; + ^y = <*. 

150. ay 4- ca; = 2a:y, by 4- da; = 3a;y. 

151. 3a; - 2y = (a 4- by+ Sab, 3y - 2a; = (a - 5)*- 3a5. 

152. c(3c 4- a;) = d(d 4. y), ca; 4- 2dy = k 
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153. re*— y*= a, x ^ y = b. 154. re*— y* = c*, « — y = d 

155. (wi — n)a; — (m + n)y z= tv? -\- n?^ my + nx = 0. 

156. (w + n)x 4- (m—n)y = 2/m, (Z-f-n)^?— (Z— n)2/ = 2/n. 

157. 2>(a; + y) + ^(rc - y) = 5, i)(a; - y) + ^(a; + y) = 3. 

158. rx ^sy =z 2r«, 2«a; + 2ry = 3^ — r*. 

159. (c — d)x + (c + c?)y = 2c"— 2cf , (c + d)a; + {c^d)y 

160. ?+| = l,?-|=^. 161. ?+|=c,?=y. 

162. - + 1 = 2,- + ^= 1. 163. -+^=2, --^=1. 
ao cc WW mn 

,^^ X y 1 X y 1 

165. - - ^- = -, -, 4- 5 = -,. 

166. - +^,= 1, -. — ^ = 1. 167. -+^ = 2, -=^. 
a a a a m n vv rv 

168. ?-| = l ?+y=f. 

169. i%|' = 3,??-^^ = 3. 
a * b a b 

170. — 4- - — 1. — -u -^ 

171. oic - 5c = (i(e - y), ^ + 6 = (i (^1 + ^V 

172. - + ^ = 1-^,| + ^ = 1+|. 
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173. — + — = m +^, o~ + f" = o* 

a; y 5x y • 
2^ + 3^ = 6' 5^ ~ 2^ = ^• 

176. ?+J = 2,J+y=^+^. 
c ' d a ^ c cd 

m. _^__-J^==i.^_+^L_^io. 

m + 7i m — n m-f-nm — n 

179. -^^+ y =2c.?f:/ = l. 

180. ^ + y . ^-y_i ^-y_ ^ + y _i^ 

m ' 71 ' 771 n 

181 ^^-^ ^ 3a; ~y _^ e - 2y 

e "" 2c 4- e "" c 

1 oo o 2a; - a 2y - 6 26a; + 5» 2ay - a» 

182. 2 + — — = -^ , ^1-- + —^4 = a + 6. 

6 a a ' ' 

183. (a + h)x - (a - h)y = 4a6, — -^ + — ^-. = 2. 

184. a;(i? + (?) + y(;> - g) = 2, i>a; + ^y = Ir^ ' 

--_ a; — 71 y — p - a; 4- 71 y — n n 

185. 4- ^^ — ^ = 1, -^— 4- ^ = -. 

m — n m—p m n — p m 

tna ^ y 1 X y 1 

186. — — ^- = , u — ^- = 

a4-c a — a ^ c a ^ c a ^ c a — c 
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187. - + - = «, - — - = 6. 188. - + - = 1, - + - = 1. 
x^ y X y x^ y x ' y 

189. --u- = c, -4-- = e. 

» y X y 

,nA 2 3 ^ 5 2 ^ 

190. — + ^ = 5, — -x- = 3. 
ax by ax by 

dx^ cy ^ x^ y ^ 
^^- a c , a' (/ ,, 

X ^ X X ^ X 

^**« w ^ 2 n m 3 

193. _ + - = ---.- = - 
X ' y ^ X y 4 

194. --u- = m, -4--=n. 195. — ^— = 1, -^t = — 
« y « y a; + y yj^h a 

196. -+ 1= c, - =-. 
a 6 X y 

^^^- :^y = ^> ^ + ^2^=^ + 3- 

198. — -^ = J, dx -ucy =z e. 
y-b d' ^ ^ 

199 ^' f- -I ^- 



f+y e-^x' h- X g + y^ 

200. - = - , = 2. 

y n y ^n 

'^°^- a; + ;;7, = " + *' ^ + 7, = « + * • 

OX ay X y 

202. — h = 5n — m, - 4- - = 2m — 3n. 
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203. ^+y__JL. x^t T + s 

204. 

205. — "^ = 



206. 



x-y 


« — 


t'y- 


8 r +t 






X 


1 
' py 


-I- 


"' X ^ 


1 


P' + M, 

p + i 


x + 1 

y + 1" 


a + 
a — 


b + e 
b + c' 


X —1 a 
y — 1~ a 


-b 


— 

— C 


« + y + 


1 _ 


a + \ 


x + y + 1 


1 


+ ^. 



x — y + 1 a— !'« — y— 1 



SIMULTANEOUS EQUATIONS WITH MORE THAN 
TWO UNKNOWN QUANTITIES. 

1. a; — y — 2 = 5, a; + y — 2 = 25, a;4-y + z = 35. 

2. a; + y + 2 = 31, a;4-y — 2 = 25, ic — y — 2 = 9. 

3. a; + y — 2 = 0, a; + 2-y = 2, y + 2 — x = 4. 

4. a; + y = l, y + 2 = 9, a; + 2 = 5. 

5. a; + y = 19, a; + 2 = 18, y + 2 = 17. 

6. « + y = 30, a; + 2 = 25, y + 2 = 15. 

7. a; + y=l, a; + 2 = 8, y4-2=-3. 

8. a;4-y + 2 = 33, y — a: + 2 = 23, 2 — a; — y=l. 

9. «4-y-|-z = 56, a:4-y — 2 = 4, a; — y-|-2 = 28. 

10. X + y -~z =z 1320, a; — y 4- 2 = 654, y + 2 — a; = — 12. 

11. ti; + a; 4- 2 = 10, a; 4- y + 2 = 12, ti; 4- a: 4- y = 9, 

ti; 4. y 4. 2 = 11. 

J2. a; 4- y 4- 2 = 13, t^ 4- a; 4- y = 17, t* 4- a; 4- 2 = 18, 
'M4-y4-2 = 21. 

13. i44-v4-a:4-y = 16, 'M4-v4-a;4-2 = 18, w-i- v-\-y+z 

= 20, 14 4- a: 4- y 4- 2 = 22, v 4- a; 4- y + 2 = 24. 

14. a; -I- y 4- 2 = 26, a: — y = 4, a; — 2 = 6. 

15. a:4-y4-24-<4-t4 = 25, a;4-y4-24-w4-v = 26, a;4-y 

4-24-f4-v = 27, a;4-y4-f4.i44-v = 28, a;4- z+t 
4-i44-v = 29, y4-24-f4-w4.i; = 30. 

16. uv = 180, wv = 270, uw = 216. 

17. xyz = 60, t^ = 30, uxz = 6, uyz ==20. 
15 225 
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18. 4a? - 3y - 22 = 12, x + 2y ^ 32, 5z = 15. 

19. a; + y = 9, 32 - y = 3, 3y + 2 = 11. 

20. 2a; + 2y = 20, 3a; + 32 = 67, 41/ + 42 = 92. 

21. 3a; 4- 42 = 57, 2y - z = 11, 5a; + 3y = 65. 

22. a; — y — 2 = 6, 3y — a; — 2 = 12, 72 — y — a: = 24. 

23. x-2y = 2,Sx^z = 28, 2y - 32 = 14. 

24. 2a; - 32/ = 3, 31/ ~ 42 = 7, 42 - 5a; = 2. 

25. a; — y 4- 2 = 0, a; — 2y + 32 = 1, a; — 33/ -I- 42 = 0. 

26. 3a; - 23/ - 22 = 2, 5a; - y + 32 = 23, a; _ 5y + 62 = 1. 

27. 2a; + 3y + 42 = 29, Sx-\-2y+5z = S2, 4a; 4-3^4- 22 =25. 

28. 7a; - 32/ - 2 = 12, a; + 22/ 4- 32 = 17, 4x-y^2z = 13. 

29. 4a; 4- 2t/ - 2 = 26, 5a; 4- 22/ - 32 = 16, 2x^y^2z = 2S, 

30. a;4- 2/ 4- 2 = 90, 2a; 4- 40 = 32/ 4- 20, 2a;-10 = 42-40. 

31. a; 4- 2/ 4- 2 4- 14 = 14, 3a; 4- 21/ — 2 = 28, 4a; — y = 29, 

3a; _ 2 = 22. 

32. 2y 4- 32 4- 14 = 15, a; 4- 3/ 4- z—u = 8, a;4-y4-2— 2ia = 7, 

3a; 4- 23/ 4. 22 = 21. 

33. a; - 33/ 4- 2a; - 14 = 6, 3a; 4- 23/ - 2 4. 3w = 13, 2a; - 2y 

4- 22 — 2t4 = 8, a; 4- y 4- 2 4- 14 = 10. 

34. 3a; 4- 2y — 42 = 11, 2a; 4- 3/ 4- 14 = 16, a; 4- 2 +u = 10, 

23/ 4- 2 — 14 = 9. 

35. k; 4- 50 = a;, a; 4- 120 = Sy, 3/4- 120 = 22, 24-195 = 3w;. 

36. 7a; 4- 22 4. 3i4 =17, 4y 4- 224-v = 11, 53/-3a;-2i4=8, 

43/ - 3i4 4- 2i; = 9, 814 - 32 = 33. 

37. 7a; - 3y = 1, II2 -7v=l, 4z^7y= 1, 19a;- 3i;=l. 

38. a? 4- 21/ = 9, 33/ 4- 42 = 14, 72 4- 14 = 5, 2i4 4- 5a? = 8. 
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39. Su^2y = 2, 2x + Sy = 39, 5x - 72 = 11, 4y+Sz = 41. 

40. 2x-Sy + 2z^ 13, iu - 2x = 30, 4y + 2z = 14, 

5y + 3i* = 32. 

41. .5a; + .31/ = 2.2, 1.22- 8.5y= -24.4, 3.32+ 1.3a; =29. 

42. 2.5a; + 1.5y = 6.5, 3.5a; - 1.52 = 4, .61/ + 2 = 2.2. 

43. 1.7a; _ .6y = - 4.08, 2.8a; + .62 = - 6.72, 2.Sy 

- 1.72 = 19.04. 

44. 5a; — 2(y + 2 + v) = — 1, 42 — 3(a; + y + v) = 2, 

_ 121/ + 3(a; + 2 + 1;)= 3, 81; -(a; + y + 2) = - 2. 

45. X + y + z = 100, .7a; — 4 = y, .3a; + 4 = 2. 

46. 2a; + 3i/ - 2 = 130, a; : y = 1 : 5, 7y = 52. 

47. a; + y + 2 = 24, a; : y = 7 : 8, y : 2 = 8 : 9. 

48. a; : y = 2 : 3, y : 2 = 3 : 4, 7a; - 5y + 32^ = 66. 

49. a; + 2y f 3i/ + 42 = 7 : 8, 3y + 42 : 5a; + 62 = 8 : 9, 

X -\-y ^z ^ 126. 

50. X -\- y = xy, x -\- z = 2xZy 2(y + 2) = 3y2. 

51. (4 - a;) (244 - y) = 2, (7 - a;) (124 - y) = 2, 

(13-a;)(64-y)=2, 

52. 971a; -\- z =: sinj - 214, 965a; + 2O2 = an/ - 198, 

940a; + IOO2 = a;t/ - 48. 

53. — 2/2 + a;2 + a;y = 4a;y2, ^xy + 2^2 — 6a» = — xyz, 

4xy + 3^2 + 2a;2 = Idxyz, 

54. xy + xz + yz = xyz, xy + om + yu =1 ocyu, xz + xu + zu 

= xuz, zu + yu -\-yz = uyz. 

55. (a; + l)i5y - 3) = (7a; + l)(22/-3), (4a;-l)(2 + 1> 

^ (0;+ 1)(2?^1), (y+3)(2+2) = (3y-6)(32-l). 
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56. (2x - 9)(3y - 7) = (3x - ll)(2y -6), 

(3a; _ l)(4a - 1) = (4a; + 2)(3z - 2), 
(4y - 5)(5« _ 4) = (5y - 9)(4« - 1). 

57. Uy - «) = i(y - «) = 63 - 4a;, y + z = 2a; + 1. 

58. a; + y + a = 29, a; + 2y + 3a = 62, ^x + ^y + ^2= 10. 

59. *-f/=l.?^-i = 2.^^ = l. 

60. '^-±y = 2^,?l±^ = 3,^^ = y. 

2x-y By +' 23 x^y-z 
bl. g = — ^— ^— = 4. 

on 11 i/» 12y — 11a a; + « — 2y » — « — 1 
62. 11a; - lOy = — *-g , -^t_ ? ^ ^ , 

3a; = y + 2 + 7. 

o, ^, y , « q 2a; y 3« 3a; 2y z 

63- 4 + 3 + ^ = 9, -3 - ^ + J = 11, ^ + 3 - 2 = 9- 

64. a; + Jy = 100, y + ^2 = 100, z + ^x = 100. 

65. y 4. ia; = 41, a; + iz = 20^, y + ^z = 34. 

66. a;+| + | = 6,y + |4-f=-l,^ + | + | = 17. 

67. X + iy'= 10-lz, ^(x + z) = 9- y, ^^x-z) = 2y_7. 

-„ 3y - 1 62 a; 9 5a; 4a 5 3a; + 1 2 

**• -4— =r-2 + 5' T+3 =^ + 6' — 7~-14 



+ 6 ~ 21 + 3 



21 ■•■ 3' 
.,. 1 + 1 + 1-258, -+I + '. 304, 5 + | + ?.m 
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70. I + I + « = 13, 2a; - 3y + I =4, x+2y : 2y+«=5;8. 
71 , y « 25 « a; x y 19 

72. a; + 6 = |y, y + 1 = 3.58, « + 8 = 1.25a;. 

73. 5_y4.f-4 ?+y_^-l ^_-?_?-0 
2 3+4-*3+46~'46 2" 

74. a; = 21 _ 4y, « = 9 _ fa;, y = 64 - 7.5«. 

^®- 2 + 3 + 4 = ^^' 3 + 4 + 5 = ^^' 4 + 5 + 6 = ^^• 

76. Sx-^ + z= 7.5, 2x _ ^-^^ ^. 2a; -|+4«=11. 

77. X + Jy = 20 _ H }(a; + a) = | + 1, Kv + ») 

■TO . y " in y/.« + 2a; «— 13 1 

79. 2a; - fy = 93 - ia; - Jy, 7a; - 5z = a; -f- y _ 86, 

¥ + h + h-= 58. 

80. 2y - 327 = 221 - 3«, 5y + 213 = 3x _ 246, 

ia; + 452=^_358. 

81. 2y - a; = 2« - « + 2, a;_2y + 19 = 2y + 19 = 3m+2«, 

. . a; 4- 2? 60 - 5m - 3y 
14_a;_M = y + «, ^ -^ ^.. 

^^- 3 + 5 + T = ^^' 2 + "8 + 5 = ^^' 5 + 2+ 25 = ^^' 

6a; y a 

4- + g + -3 = 76. 
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4x + S y + z 2 y + 2g - a; + 1 x^z^h 
83. j^ jg =5+ g^ , 

9a; + 5y — 2g 2x + y ^Sz 7y + 2 + 3 1 
12 " 4 = n + 6' 

5y+3g 2x-Sy^z 3rc+2y + 7 

4 " 12 -t-^^-y-A-h -g- 

5x-7y + 2 8a; + 32 - 4 lly - 52 ~ 4a; + 18 



84. 



12 21 " 14 

11a; ~ 5g + 12 3y + 72 - 2a; 82 - 3a; + 82 



14 . 18 "" 21 

3a; - y - 22 = 16. 

42 - 6y 5a; - 28 a; + 1 42-2 32 - 2y + a; 

85. -^_.-^_ = -^_.--^, ^ +19 

86. -A-=l,-l_=l,_l. = l. 

87. p^; = 1, |±ly = 1, ^'-±1 = 1. 
7a; — 42 ' 32 — a; 3a; + 5y 

88. ^+y+f^_7,a:-y-. = 2, y-'^ + ^ = |. 
a;_y + 2 ^ '2 — a; — y 8 

89. -- + - = 6, - + - = 8, - + - = 10. 
X ' y X ' z y z 

a; + y - 6' y + 2 - 12' a; + 2 - 4* 

91. - + - = 8, - + - = 15, - + - = 13. 

X y y z X z ^ 

92.1-1 = 2,1-1 = 2,1 + 1 = 14. 
y X z y z X 
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no 12^34 ^34^ 

93. - + - = 5, - — - = — 6, - — - = 5. 

X y y z z X 

«. 7 6 ^ 7 27 o 1 1 1 

^*- i+y = ^'i + T = ^'^ + 2^ = 3- 

n« 1 2 3 , 5 4 6 ^, 7 8 9 ,. 

95. - + - - - = 1, - + - + - = 24, - - - + - = 14. 
X ^ y z X y z x y z 

ni. 23386^22, 

96. - + - = -,- + - = 3, - + - = 1. 
x ' y 4 X z y z 

1438322231J^ 

^^- x+ y + z^ S' x'^ y'^z^'^' x~ y-^z-W 

no 213^123 413 2^ 

98. - + - + - = 0, - + - + -=- ^, - + --- = 0. 
X * y z z y X o x ' y z 

,^234^^567 ,^,9 10 8 

99. - — - + - = 2.9, -----= - 10.4, - + — - - 
X y z X y z y ^ z x 

= 14.9. 
a; + 2y " 5' y + 32 ~ 3' 2 + 4a: ~ 4* 
2a;+2y+22~24' 3a:"" 5y+ 2 ~20' 4a;"" y ""3z""24* 

a;""3y"^2"27' 4a;"^y+2~ 72' 6a;""y"^2~ 36' 

2 15 

103. 5a; _ 3y = 2xy, yz + 2xz + Sxy = 9xyz, - + " = 2^* 

3 2 

104. 4y + Sz=2yz, 2z+4w=3zw, 4ti; + 3a;=5«;a;, - + - = 2. 

y X 

105 2a;-3y + 82 3y~22 7 4it-ll 1 1_1 

w+1 " ' 4a> -8' 4z-d'^ ' x'^y~2y 



106. 



2a; + 2 2y~5 ll~3a; 6a;.~7 4y + 3 5y + 6 
3y + 1 " 3a;_ir 22-5 ^ 4^^' 42-3 "" 52-3* 
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107. ^L ^ 70, ^- = 84, ^^ = 140. 
a; + y x + z y + z 

108. ^L^i ^?_^i ^^=1 
X + y 5 x + z 6y + a 7 

109. J^- = 20. ^^ = 15, J^ = 12. 
4y — Sx 2x -^Sz 4x — 52 

„^ 28 12 ^21 35 

110. ^ + 5 = 6, ^ — ^ = 0, 

2x + y^ Sy — z * Sy ^ z Sx ^ z 

100 7 ^g_ 



3a; -f a 2x + y 

12 7.5 _ 30 ^7 _ 

• 2a:'+ 3y " 3a; + 42 - ' Sx + 42 ^ 51/.+ 92 " "^^ 

222 8 

= 5. 



5y + 92 2a; + 3y 



^ - + 16y - 11a: = 80J, 3a; + 2y = 36. 



2a; — 3y + « 

"^- 4TTi33. + «^-6^ + 2 = 0, 

, ^f^ ^ +12y-16a;-4=0, ' 
4a; — 2y 4- 3a ^ * 

3«+4y+2z=:52, a; + a = 2y. 
3 61/6 4 



a; + y + 2'2a; — y~y— 32 'a; + y + 2~ 2x—y 
1 ,3,,J^.-^.-:_^-^.5. 



y — 32"" 'a; + y + 2 2a; — y y — 32 

115. X -\- y = a, a; + 2= 6, y + 2 = c. 

116. y + 2 = 2a, 2 + a; = 26, a; + 1/ = 2c. 
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117. X + 2y = a, 2x + 4z = 3a, 4y -\- 5z = da, 

118. X -\- a = y + Zf y + a = 2x + 2z, z -\- a z= Sx + Sy, 

119. X + y -\- z = r, x — y -\- z = 8, x + y — z = t 

120. X -\-lla = y+z, y = 2(x-\-z)-.lla, z = S(x+y)^lla, 

121. X + y 4- 22 = 3a, 2a; — y + 2 = 66, 3a; + 2y — 2 = 6a. 

122. 2a; + y = a, 2y + 2 = 6, 22 + a; = c. 

123. a; + 3y + 22 = 6, 3a; + 5y — 22 = m, 4a; — y + 2 = ?i. 

124. X + y ^ z = c, a;-(-2 — y= 6, y + 2 — a; = a. 

125. ay -\- bx =z Cf ex ~{- aa = b, bz ~{- cy = a, 

126. aa; + 6y 4- C2 = 3, ax ~\. by ^cz =z\, a:c -~ by -\- cz =z 1 . 

127. ma; + y = n, z — y = p, qx -\- z =z t. 

128. oa; 4- 6y = 1, 6y -f C2 = 1, C2 4^ oa; = 1. 

129. - oa; 4- 5y = c, 5a; 4- C2 = a, cy 4. a2 = 5. 

130. X -\- y + z = a, my = nx, qy = J02. 

131. a;4-y4-2 = a4-64-c, 6a;4-cy4-a2 = ca;4-ay4-62 

= a'' 4. 6^ 4. c^ 

132. a;4-y = a, y4-2=6, 24-^=0, u — x = d, 

133. a;4-y = a4.6, y4- 2 = a— c, 24-te = a— 6, u^x=ze^a, 

134. 2x + y-^z-^u = a, x-\-2y + z + u=b, x + y-{.2z 

+ u = c, X -\-y +z -\-2u= d. 

135. a;4-y — iA=:m, y4-2 — ^ = 71, 24-1* — a;= 0, 1^4-^ 

— y=Py v + x^z = q, 

136. aa; 4. 6y — C2 = a' 4- 6*, aa; = a62 4- 6^ 6y = a62 4- a'. 

137. a;4-y4-2 = 0, aa;4-6y4-C2 = 0, bcx 4. acy 4- a62 

4. (6 _ c)(c - a)(a - 6) = 0. 
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138. a(jijz ^ scz — xy) = xyz, b(xz ^ xy ^ yz) = xyz, 

c(jcy ^ yz — xz) = xyz, 

139. ax-\-by-\-cz=Ay a*x+b^y+(^z=:A*, a^x+b^y-\-<fz = A^. 
a ' be c ' a 

X y y z z X 

,.n 1 1 11^11 

142. - + - = a, - + -=6, - + - = c. 
a; ' y x z y ^ z 

,.o 1 1 1 111^111 

143. - + - + - = a, ---+-=6, - + -_- = c. 
a?y2 a; y^ y» x 

,,,111 111^111 

144. - + - — - = a, -—- + -=: 6, - + - — - = c. 
xyz X y ' z y z x 

145. - + ! + - = !, - + ^ + ^=1, T + ^ + - = l. 
a ^ b z a * c * b b ^ a ^ c 

146 -^y ?^_l?i?. ?__^?..? ?_1 

,,_a 6 c ^a 6 c ^2a b c . 

147. - + - + - = 3, - + --- = 1, — ---- = 0. 
xyz xyz x y z 

. .^ d b c b c a ^ c a b , 

148. - + - — - = ac, - + - — - = a6, - + - — - = ftc. 
X y z y z X z X y 

,,^111111111111 

149. - + - + - = -,- + - + - = -,- + - + - = -, 
X ' y * z a w ' y ^ z b w ' x ' z c 

w"^ x~^ y~ d 
,__ or fty C2 , ex ay 

= a' + c*. 
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151. ? + ?' + ?-e^ 2. 3y e^ 3._2. 30^ 
a * ^ z a ' b ' z a b ^ z 

a + b^ b + c 'c — a^c + a ^' 

X z , 



6 _ c a — 6 

■ICO ^ + y y + z y -. X a ^ b 

153. —f-J = ^^— , ^^ = -, x + y + z=za+b. 

a+ b a y + x a + i) ^ ^ ^ ^ 

154. -+— .^— + =:2(J, --— ^ + =2a, 

a + 6 — c a + c a— 6 6— c c— a 

2a - 2c. 



a — b b -^ c 6 + c 

155. r ^^ = — ^- - «, « - — ^— = ty 

8 J^i t — r r -\-t r -^ 8 

z X 
i — = ■ — r. 

T — 8 8 ^ t 

156 -1^_ = U-9)ie-g) f-g ^ (y-e)(/-e) 

■ /* + «y s' ' 9y+fi e 

g-e _ (e-fXg-f) 
ex + gx f 



PROBLEMS INVOLVING TWO UNKNOWN 
QUANTITIES. 

1. A fanner sells to one person 9, (a), horses and 7, (6), 
cows for 300, (m), dollars, and, at the same prices, 6, (a,), 
horses and 13, (6^), cows for the same sum. What was the 
price of each ? 

2. A vintner wishes to fill a cask containing 84, (w), gal- 
lons ^th wine, so that it may cost him $100.80, («), in all. 
He draws his wine from two casks which cost $1.00, (jo), 
and $1.42, (5), a gallon respectively. How much of each 
kind must he take ? 

3. The sum of two digits is 9, (s), and six, (a), times one 
of the numbers they form is equal to five, (6), times the 
other. Find the numbers. 

4. Find two numbers such that one shall be as much 
greater than 10, (A), as the other is less than 10, (A), and 
one-tenth, (1/^), of their sum shall equal one-fourth, (1/e), 
of their difference. 

5. A man pays with a $5, (^d), note two bills, one of 
which is six-sevenths, («/c), of the other, and receives back 
in change seven, (w), times the difference of the bills. Find 
their amounts. 

6. A boy, being asked his age and that of his sister, re- 
plied, *'If I were 3, (a), years older, I would be 3, (w), 
times as old as my sister ; but, if she were 2, (6), years older, 
she would be one-half, (1/e), as old as I am." How old 
was each ? 

236 
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7. Find two numbers whose ratio is that of 3 to 7, (a to 6), 
but, if 8, (k)y is added tq each of them, the ratio of the re- 
sults will be that of 5 to 9, (a^ to 6*). 

8. Find two numbers such that, if the first be increased by 
8, (a), it will be 2, (m), times the second ; and if the second 
be increased by 31, (6), it will be 3, (n), times the first. 

9. If I mix brandy and wine, putting in twice, (a times), 
as much of the former as of the latter, the mixture is worth 22, 
(?n), dollars a dozen. But if I put in twice, (6 times), as 
much of the latter as of the former, the mixture is worth 24, 
(7i), dollars a dozen. Find price per dozen of each. 

10. A certain fraction would be doubled by adding 14, (a), 
to its numerator and 6, (c), to its denominator,, and it would 
be trebled by adding 7, (^), to its numerator and taking 4, 
(q), from its denominator. Find the fraction? 

11. A number consists of two digits whose difference is 1 ; 
if it be diminished by the sum of its digits, the digits will be 
reversed. What is the number ? 

Show what the sum of the digits must be. 

12. A certain fraction which is equal to |^ is increased to | 
by having the same number added to both its terms, and is 
multiplied by 2 by having another number taken from both 
its terms. Find the numbers. 

13. A certain sum of money at simple interest amounts to 
1,375, (a), dollars in 15, (m), months, and to 1,425, (6), dol- 
lars in 21, (n), months. Find the principal and the rate of 
interest. 

14. The smaller of two numbers divided by the larger gives 
.25 with a remainder of .02 ; the larger divided by the smal- 
ler gives 3, with a remainder of 1 . 44. What are the numbers ? 
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15. The diflferenoe of two numbers is 8, (ci), and two, (a), 
times the sum of their reciprocals is equal to 3, (6), times the 
di^rence of their reciprocals. Find the numbers. 

16. Find two numbers such that, if 1, (a), be subtracted 
from the first and added to the second, the results will be 
equal ; while if 5, (/), be subtracted from the first and the 
second be subtracted from 5, (/), these results will also be 
equal. 

17. Find a number such that, if it be multiplied by 4, 
(m), and the product increased by 3, (a), the result will be 
the same as if it were increased by 4, (m), and the sum mul- 
tiplied by 3, (a). 

JL8. If 45, (a), be subtracted from a number, the remainder 
will be a certain multiple of 5, (m) ; but if the number be 
subtracted from 135, (6), the remainder will be the same 
multiple of 10, (n). What is the number and what multiple 
of 5, (m), is the first number? 

19. A man setting out on a journey drove at the rate of 2, 
(a), mifes an hour to the nearest railway station, distant 6, 
(6), miles from his house. On arriving at the station he 
found that the train had left 1, (c), hour before. At what 
rate per hour should he have driven in order to reach the 
station just in time for the train ? 

20. I row 8, (jo), miles with the stream in 64, (a), min- 
utes, and return against the stream in 1374-, (c), minutes. 
At what rate would I row in still water and at what rate does 
the stream flow ? 

21. A sum of money is divided equally among a certain 
number of persons. Had there been 56, (m), more each 
would have received 1, (a), dollar less j if 24, less, each 
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would have received 1, (6), dollar more. How many per- 
sons were there, and how much did each receive ? 

22. Two persons, 27, (c), miles apart, setting out at the 
same time, are together in 9, (m), hours, if they walk in the 
same direction, but in three, (n), hours, if they walk in op- 
posite directions. Find their rates of walking. 

23. A man can row down stream a distance of 20, (a), 
miles, and back again in 10, (6), hours, and finds he can 
row 2, (c?), miles against the current in the same time that 
he rows 3, (c), miles with it. Find the time in going and 
returning, also the rate of the current and the rate of rowing. 

24. If the number of men engaged upon a certaii^ piece of 
work be made 5, (c), greater, the work can be done in 4, 
(a), days ; if 5, (c?), less, in 12, (6), days. How many 
men are there and in how many days can they do it ? 

25. A man and his wife labored 6, (wi), days and received 
24, (2a), dollars for compensation. Had the wife been idle, 
and on expense at the same daily rate as her wages, they 
would have received but 12, (2c), dollars. What were the 
daily wages of each ? 

26. The report of a cannon travels 172.21, (a), yards 
with the wind toward A in the same time that it travels 
167.97, (6), yards against the wind toward B. Three, (n), 
seconds after it is fired it is heard at A and B, which are 
2041.98, («), yards apart. What is the velocity of there- 
port in still air and what is the velocity of the wind ? 

27. Two vessels contain mixtures of wine and water. In 
one there is 3, (jo), times as much wine as water, and in the 
other 5, (5), times as much water as wine. How many gal- 
lons must b^ taken from each to fill a third vessel whose capa- 
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city iH 7, (^), gallons, so that its contents may be half wine 
and half water ? 

28. I invest $12,000, («), in bonds paying 3, (a), per cent, 
real estate paying 4, (6), per cent, and stock paying 5, (c), 
per cent. The sum invested at 5, (c), per cent is half as 
much as the other two investments. If my income is $490, 
(k), per year, how much have I invested in each ? 

29. A student walking from Cambridge to Boston notices 
that horse-cars coming out meet him every 3, (A), minutes, 
and those going in overtake him every 9, {k), minutes. Sup- 
posing the cars to be started at regular intervals, so that each 
car is half a mile ahead of the next one, how many miles an 
hour is the student walking, and how Fast do the cars go ? 

30. Each of two servants was to receive $160, a dress and 
a pair of shoes for one year's services. One servant left after 
8 months and received the dress and $106 ; the other servant 
left afl;er 9J months and received a pair of shoes and $142. 
What was the value of the dress and of the pair of shoes ? 

31. Two points move around a circle whose circumference 
is 100, (r), feet. When they move in the same direction 
they are together every 20, («), seconds, when in opposite 
directions they meet every 4, (f), seconds. Eequired their 
rates. 

32. 24 Ovids and 12 Caesars will just fill a certain shelf; 
6 Ovids and 10 Caesars will fill half of it. How many of 
each alone will fill it ? , 

33. A publisher sent 7 histories and 12 algebras by mail. 
Having no scales he made a pair of wooden balances and found 
that 4 histories just balanced 7 algebras, but that 3 histories 
just balanced 5 algebras and a hammer whose weight was 7 
ounces. What was the weight of each history and algebra ? 
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34. The quantity of water which flows from an orifice is 
proportional to the product of the area of the orifice and the 
velocity of the water. There are two orifices in a reservoir, 
the areas being as 5 : 13, and the velocities as 8 : 7. From 
one there issues in a certain time 561 cubic feet more than 
from the other. How much water does each orifice discharge 
during this time ? 

35. A starts from Boston to New York and B from New 
York to Boston, traveling uniformly. After they have met 
it takes A 16, (c), hours to reach New York and B 36, 
(/), hours to reach Boston. Find in what time each per- 
formed the journey. 

36. A fires at a target 500 yards distant and hears the bul- 
let strike 4J seconds aft«r he fires. B, standing 400 yards 
from the target and 650 yards from A hears the bullet strike 
2J seconds ailer he hears the report. Required the velocity 
of sound and of the bullet, each supposed to be uniform. 

37. A and B can do a piece of work in 8, (a), hours. 
Aft«r working together 4, (6), hours, B finishes the work in 
12, (c), hours. In how many hours could each alone do it? 

38. A and B run a race of 336 yards. The first heat A 
gives B a start of 28 yards and beats him 2 seconds ; the sec- 
ond heat A gives B a start of 12 seconds and is beaten by 48 
yards. How many yards can each run in a second ? 

39. Two trains, 92 feet long and 84 feet long respectively, 
are moving with uniform velocities on parallel rails. When 
they move in opposite directions they are observed to pass 
each other in one second and a half, but when they move in 
the same direction the faster train passes the other in six sec- 
onds. Find the rate at which each train moves. 

16 
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40. A stage set out from Colorado Springs to Cripple Creek 
with a certain number of passengers, four more on the outside 
than inside. The fare of seven outside passengers was half a 
dollar less than the fare of four inside^ passengers and the 
whole fare, at the outset amounted to $45. At the end of 
half the journey it took up three more outside and one more 
inside passenger at proportional rates, in consequence of which 
the whole fare received was 1^^ times what it was before. 
What was the number of passengers at the start and the fare 
of each ? 

41. How long will it take before the hands of a clock as- 
sume the same relative position they have at this moment ? 

42. It is a law of physics that, if a body starts with a ve- 
locity of u feet per second and if this velocity increases / 
feet per second, then at the end of t seconds the body will 
have passed over ut -|- \ff. Suppose / is uniform and that in 
the eleventh and fifteenth seconds the body passes through 
24 ft. and 32 ft. respectively, find u and /. 

43. A person walking in a thick fog meets one wagon and 
overtakes another traveling at the same rate as the former. 
If 100, (a), feet be the greatest distance to which he can see, 
and 75, (6), and 150, (c), feet the distances which he walks 
between the times of his first seeing and passing the wagons, 
what equation results ? 

44. A train, after traveling an hour fi'om A towards B, 
meets with an accident which detains it half an hour, after 
which it proceeds at four-fifths its usual rate and arrives an 
hour and a quarter late. If the accident had happened 30 
miles farther on, the train would have been only an hour late. 
Find the usual rate of the train. 
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45. Two trains are running westward on parallel tracks, at 
the rate of a and b miles an hour respectively. At noon they 
are m miles apart. When are^ they together ? When is the 
unknown quantity positive? When does it become zero? 
infinite? indeterminate? negative? Explain the signification 
of each result. 



PROBLEMS INVOLVING MORE THAN TWO 
UNKNOWN QUANTITIES. 

1. Three children being weighed, taken two together, 
weighed 76, (a), 90, (6), and 94, (c), pounds. How much 
did each weigh ? 

2. Bicycles of three different makes were sold at auction, 
one of each kind bringing $41. One of the first kind, two of 
the second and three of "the third brought $85. There was 
then left two of the first, one of the second, and one of the 
third, which brought $45.50, but a deduction of one-half had 
to be made in the price of the third, as it was damaged. 
What price did each kind bring ? 

3. The number of bones in the fingers exceed in number in 
the wrist by 6, the number in the wrist is twice as many as in 
the hand less 2, and the number in the wrist and hand to- 
gether is 1 less than in the fingers. How many bones are in 
each? 

4. A and B spent 18, (w), dollars, B and C spent 14, 
(p), dollars, and A and C spent 16, (5), dollars. How 
much did each spend ? 

5. The sum of three numbers is 59, («) ; one-half the dif- 
ference of the first and second is 5, (w), and one-half the 
difference of the first and third is 9, (w). Find the numbers. 

6. In a school containing three classes the first and second 
numbered 10 more than half the whole, the second and third 
50 more than half the whole, and the first and third 30 more 
than half the whole. How many pupils were there in each 

J? 

244 
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7. A' 8 money added to three times B's and C's amounts to 
S470 ; B's money added to four times A*s and C's amounts 
to $580 ; C's money added to five times A's and B's amounts 
to $630. How much money has each ? 

8. If to double the height of Bunker Hill Monument 40 
feet be added, the sum will be equal to the height of the pyra- 
mid of Cheops. If the monument, starting at one angle of 
the pyramid, be laid three times along the side of the base of 
the pyramid, there will be left of the side 6 feet less than half 
the length of the monument. K the monument be put on top 
of the p3rramid, the total height would be less than a side of 
the base of the pyramid by 64 feet. Find the heights of the 
monument and pyramid and the length of the side of the base 
of the pyramid. 

9. Divide the number 130, («), into three parts such that 
twice the first part increased by 30, (a), three times the sec- 
ond part increased by 15, (6), and four times the third part 
increased by 50, (c), shall all equal one another. 

10. Divide 235, (m), dollars among three men, giving B 
25, (a), dollars more than C, and A 35, (6) dollars more 
than B. 

11. Find three numbers such that the first with J of the 
other two, the second with J of the other two, and the third 
with ^ of the other two, shall be equal to 25. 

12. A comparison of the cubic inches in the brains of the 
European race, of the Bushmen of Africa, and of the gorilla 
gives the following results : The European's brain contains 7 
cubic inches more than 3 times the gorilla's. The Bushman's 
contains 30 more than half the European's. The Bushman's 
and gorilla's together are twelve more than the European's. 
How many cubic inches in the brain of each ? 
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13. The sum of three fractions is 2. The second fraction 
is double the first and the third is double the second. What 
are the fractions ? 

14. The average age of three persons is 60, (k), years. 
The average of the first and second is 52, (d), years, and of 
the second and third is 70, (g), years. Find the age of each. 

15. The digits of a number of three figures have equal dif- 
ferences in their order. If the dumber be divided by one- 
half the sum of its digits, the quotient is 41 ; and if 694 be 
added to the number, the digits will be inverted. Find the 
number. 

16. Three cities, M, N and Q, are situated at the vertices 
of a triangle. The distance from M to Q by way of N is 82 
miles, from M to N by way of Q is 97 miles, from Q to N by 
way of M is 89 miles. How far are M, N and Q from one 
another ? 

17. Of what three numbers is it true that the sum of the 
reciprocals of the first and second is ^, (1/a), of the first and 
third J, (1/c), of the second and third J, (1/w) ? 

18. A man worked for a person 10 days, having his wife 
with him for 8 days and his son for 6 days, and received 
$10.30 as compensation for all three. At another time he 
worked 12 days, his wife 10 days and his son 4 days, and re- 
ceived $13.20. At another time he worked 15 days, his wife 
10 days and his son 12 days, and received $13.85. What 
were the daily wages of each ? 

19. A tank has three pipes. The first and second will 
empty it in 1 hour ; the second and third in 2 hours ; the 
first and third in 1^ hours. How many minutes )yill it take 
each pipe to empty the tank ? 
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20. Three casks together contain 76, (m), gallons of wine. 
By pouring 8, (c), gallons from the first into the second and 
then 7, (d), gallons from the second into the third the quan- 
tities in the three casks become equal. How much did each 
cask contain at first ? 

21. A and B can do a piece of work in 12, (a), days, B 
and C in 20, (c), days, and A and C in 15, (6), days. In 
how many days can each alone do it ? All together ? 

22. My brother and I can do a piece of work in 6 days ; 
you and I would require 9 days to do it. In what time could 
you and he do it, providing that he works twice as fast as I ? 

23. In a 10, ( jo), mile race John can beat James by 2, (5), 
miles and Charles by 4, (t), miles. By how many miles can 
James beat Charles ? 

24. The difference between two fractions which have the 
same denominator is §. If 2 be added to the numerator of 
the smaller, its value will be one half of the larger ; if 2 be 
subtracted from the numerator of the larger, its value will be 
three times the smaller. Find the fractions. 

25. A piece of work can be completed by A working 3 
days and B 7 days and C 1 day ; or by A working 5 days 
and B 1 day and C 7 days ; or by A working 1 day and B 
5 days and C 11 days. In how many days can each alone 
perform the work ? 

26. A, B and C together have $24. If A gives to B and 
C as much as they already have, and then B gives to A and 
C as much as they have after the first distribution, and again 
C gives to A and B as much as they have aft;er the second 
distribution, they will all have the same sum. How much 
has each ? 
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27. A sum of money consists of quarter-dollars, dimes and 
half-dimes. Its value is as many dimes as there are pieces of 
money ; its value is, also, as many quarters as there are 
dimes ; and the number of half-dimes is one more than the 
number of dimes. Find the number of each coin. 

28. A number is expressed by three digits whose sum is 12. 
Reversing the order of the first two figures diminishes the 
number by 180, and interchanging the last two increases it by 
9. What is the number ? 

29. There are four men, A, B, C and D, the value of 
whose estates is a dollars. \ A's, \ B's, \ C's and ^ D's is 
$5,830. \ A's, \ B's, \ C's and ^ D's is $5,000. \ A's, 
\ B's, i C's and \ D's is $4,760. \ A's, | B's, \ C's and 
i D's is $5,200. Fmd the property of each. 

30. There are four numbers such that, by adding to each 
twice the sum of the remaining three, we obtain 46, 43, 41, 
and 38 respectively. What are the numbers ? 

31. A regiment of 400 men is quartered in a four-story 
building. On the fourth floor are one third as many men as 
are on the first ; on the second and third are as many as are 
on the first and fourth ; and to every 9 men on the third floor 
there are 11 on the second. How many men are there on 
each floor ? 

32. Divide the number 192, («), into four parts such that 
if the first is increased by 7, (a), the second diminished by 7, 
(a), the third multiplied by 7, (a), and the fourth divided 
by 7, (a), the sum, remainder, product and quotient ^hall all 
be equal to one another. 

33. Divide 105 into four parts such that the first is to the 
second as 2 : 3, and the second is to the third as 4 : 5, and the 
third is to the fourth as 6 : 7. 
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34. A and B can do a piece of work in 10 days, A and C 
in 12 days, A and D in 20 days, and B, C and D in 7^ days. 
In how many days can they do the work separately ? All 
together ? 

35. The year in which printing was invented is expressed 
by a number of four digits, whose sum is 14. The ten's digit 
is one-half the unit's digit, and the hundred's digit is equal to 
the sum of the thousand's and thei«n's digit. If the order 
of the digits be reversed, the resulting number will be equal 
to the original number increased by 4, 905. In what year was 
printing invented ? 

36. Five players, A, B, C, D, E, throw dice upon con- 
dition that he who has the lowest throw shall give all the 
others the sum which they already have. Each loses in turn, 
beginning with A, and at the end of the fifth game each has 
the same sum, $32. How much had each at first ? 

37. A cistern has three pipes. A, B and C. If A and B 
run in while C runs out, it will be filled in 28^ minutes. If 
B and C run in while A runs out, it will be filled in 40 min- 
utes. If A and C run in while B runs out, it will be filled 
in 66§ minutes. In what time would each fill it alone, the 
others not running ? 

38. A invests a sum of money at a certain rate of interest. 
B invests $3,000 more than A at 1 per cent, less, and his in- 
come is $45 less. C invests $2,000 less than A at 1 per cent, 
more, and his income is $40 greater. Find each man's capital 
and the rate at which it is invested. 

39. There are two numbers, of three digits each, each the 
same as the other with the digits inverted. The sum of the 
two numbers is 584. The sum of the digits of each number 
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is 13. The difference between the units digits is 2. What 
are the numbers ? 

40. Three men travel from Boston to Lexington. The 
second man travels every 4 hours 1 mile less than the first, 
and is 4 hours longer in making the journey. The third man 
travels every 3 hours If miles more than the second, and is 7 
hours less in making the journey. How far is it from, Boston 
to Lexington and how many hours does it take each man to 
make the journey ? 

41. M, N and P are three towns situated at the apexes of 
a triangle. A man has to walk from one to the next, ride 
thence to the next, and drive thence to his starting point. 
He can walk a mile in m minutes, ride a mile in n minutes, 
and drive a mile in p minutes. If he starts from N, he takes 
m -{-p -^n hours ; if from P, m -f n — jp hours, if from M, 
n -\-p — m hours. Find the length of the circuit. 

42. If the sum of two numbers, each of three digits be in- 
creased by 1, the result will be. 1,000. If the greater be 
placed on the left of the less, and a decimal point be placed 
between them, the resulting number will be six times the num- 
ber obtained by placing the smaller number on the left of the 
greater, with a decimal point between them. What are the 
numbers ? 

43. There is a certain number of six figures, the figure in 
the unit's place being 4. If this figure be carried over the 
other five to occupy the left-hand place, the resulting number 
is four times the original number. Required the original 
number. 

44. A teacher required each of three pupils to multiply to- 
gether two given numbers. The first pupil, in adding the 
partial products, neglected to carry 1 from a certain column. 
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To check his work he divided his product by the smaller num- 
ber and obtained a quotient 971 and a remainder 214. The 
second pupil neglected to carry 2 from the next column (to 
the left), and obtained by dividing his product by the smaller 
number a quotient 965 and a remainder 198. The third 
pupil neglected to carry 1 from the next column (always to 
the left), and obtained by his division a quotient 940 and a 
remainder 48. What were the two numbers and from what 
column did each pupil neglect to carry ? 
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1. 


8'. 


2. 


(15)'. 


3. 


(297)'. 


4. 


(2)'. 


5. 


(3)'. 


6. 


(4)». 


7. 


(2)'. 


8. 


(4')'. 


9. 


(5')'. 


10. 


(2')'. 


11. 


(a)'. 


12. 


(c)'. 


13. 


(«•)'. 


14. 


C^y. 


15. 


(aby. 


16. 


(mn')'. 


17. 


(^y*)'. 


18. 


ibvy. 


19. 


(xV)*- 


20. 


(o6'c»)«. 


21. 


(m'nyy. 


22. 


(aVx')*. 


23. 


inYqy. 


24. 


ia^y"z"y. 


25. 


(3a)'. 


26. 


(4:r)'. 


27. 


(2c)'. 


28. 


(15ny)'. 


29. 


{i^yy- 


30. 


{(ayy. 


31. 


{(Sayy. 


32. 


{(2c')'}'. 


33. 


{(izyy. 


34. 


(2a'6c»)«. 


35. 


(5a*»y»)'. 


36. 


3(a'x)'. 


37. 


4c(aV)». 


38. 


2(a')'(^)'. 


39. 


4(3a)'(2a). 


40. 


S(ay(:^y. 




41. 5(a'xyiax'y. 


42. 


2(:^^X2xy'). 




43. (2»3')(a' 


'^). 


44. 


4\a'x)\aa?y. 




45. 2*(c'n')*(c'n')'3». 


46. 


(-ay. 


.47. 


(-xy. 


48. 


i-ey. 


49. 


(-zy. 


50. 


(_m'n»)'. 


51. 


i-a^^y. 


52. 


(- b^d'xy. 


53. 


(-a'c'ajy)*. 


54. 


(-3?)'. 


55. 


i-dxyy. 


56. 


(_llaV)'. 


57. 


(-5aa»fy. 


58. 


(-3a'6'c)'. 


59. 


(-sxy>y. 
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60. 


(-7m*nx'y*y. 
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61. (-6a"»'W^y«)». 62. 5(-2a)^ 

63. 2(-3(^)». 64. -2(~3)». 65. -4(-4)'. 

66. 2(-2a)X-2a)». 67. - 4(- 4a;)'(- 2a:)». 

68. 5a(-2a»)(a)*. 69. {(2a»)'}*. 

70. {(-3a!»)»}^ 71 -4a^(-4a'y}^ 

72. Zx{{^a?yy, 73. 4((3ay(- 2a)}^ 

74. -5{(m^l)'^(mn')'}^ 75. -5*{(-5a')X_ 5c)«. 

76. (a")». 77. {ay. 78. (af)*. 

79. (y«)*. 80. (jnr)\ 81. (oaf*)'. 

82. (c"2/)*. 83. (mV)*. 84. (jpY)'. 

85. (a6V)\ 86. (a'6')'. 87. {2ff)\ 

88. (wyz')\ 89. (a'ft'c')*. 90. (aVa;"^')*. 

91. (2a;Y)*. 92. .(46V(f)^ 93. (daf'yVy. 

94. (2y»2»a:-)«, 95. (3Vaf)*. 96. (2af'3y)*. 

97. (4"»a«5''c')*. 98. (a')^ 99. (cm;*)'. 

100. (aV)*. 101. (aV^)^ 102. (c»(^Vy)«. 

103. (m"wV')'. 104. (6Vd)^ 105. (2a»)\ 

106. (4/)^ 107. (2V)«. 108. (4"»5'')». 

109. (B*^?*)-. 110. (Syzy. 111. (5WnY)". 

112. (-3a»a:c*)-. 113. (- 3V«')". 

114. (-19aV)' 115. (-4Vc*)' 116. (-8«cVy. 

117. (S:t^y'y\ 118. (4a*7n)»«. 119. (5wV)*'. 

120. (8a»cV)«. 121. (lla6V(^*)^ 

122. (-3VyO'"- 123. (-5»mV/)^ 
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124. 


C-4VnV)'*. 




125. 


(- 


- 5'3'o 


•V)". 


126. 


[_4y6yr. 




127. 


3(. 


»»)'(*")-. 


128. 


_ 7(a-)»(c«)'. 




129. 


{( 


- 2y')'}". 


130. J 


H(-2a')-}'. 




131. 


— 


3-{(- 


- 7V)'}'-. 


132. 


[-ir. 


133. 


(- ir^' 




134. 


(-1)'-. 


135. { 


[- hr. 


136. 


(_A)-+ 




137. 


(_ A)'-\ 


138. 


[«-+•)'. 


130. 


(-4x-y-)'. 


140. 


(^'y)'. 


141. 


(3a-+Y)'- 




142. 


(- 


- 5:eV)-. 


143. 


(_2«')»(_2V)'. 


144. 


(- 


-o"-'6 


-+•)'- 


145. 


[4aY)-. 




146. 


(- 


- 2o'»»' 


)-. 


147. 


[«-)'. 


148. 


(c-)'. 




149. 


{dr^)\ 


150. 1 


:^-*)*. 


151. 


(«•)-'. 




152. 


(/')-'. 


153. 1 


:/)-. 


154. 


(A')-. 




155. 


(y")-'. 


156. 1 


>i)'. 


167. 


(**)'. 




158. 


(y*)*. 


159. 1 


>?)•. 


160. 


(ci)'. 




161. 


(«')». 


162. 1 


>')*• 


163. 


(9')^ 




164. 


(6*)*. 


165. 1 


>')». 


166. 


(*-')-. 




167. 


(o-)-'. 


168. 1 


[*-*)*. 


169. 


(^«)-. 




170. 


(«*)"• 


171. ( 


:r)i. 


172. 


(«-*)"• 




173. 


(c")-*. 


174. 


Ca:-^)'. 


175. 


(y*^")'. 




176. 


(w*)-^. 


177. 


[«-)-. 


178. 


(m-)-'. 




179. 


(3*y-')'. 


180. 


[_2c»d-')«. 


181. 


(5o-»r') 


8 


182. 


(-to*. 


183. 


C2a-y)'. 


184. 


(fi'y)'. 




185. 


(2o«)». 


186. 


(-2a*)'. 


187. 


(3a'r*)' 


, 


188. 


(2a»ft')-». 
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189. (-a;->»2)\ 190. (a:yV^)-». 

191. (-6cw;-y)^ 192. {^oT^y-^)-^. 

193. (-6a6-*0'. 194. ( - 3a*a;-V)-». 

195. (3a6Vy)-». 196. (-4aVy)-». 

197. (27a'y")l 198. (12m"2/-')^. 199. (64mY)"*. 

200. (-2a6-Va?-*y)*. 201. ( - 4a-»6''a;-*)--*. 

202. (-.m-'/^-*)-^ 203. (- 2a-'6-*)-*. 

204. (13a;-y«)-». 205. (-faW*a;)^ 

206. (8a"a;-«)l 207. (32ay)-*. 

208. ( - 2a;~+«-y )^ 209. (2a"i'V/'a;P/»)*. 

210. {(y^)"*}*. 

-■ (?)■• -■ (^)' -■ (5)- 
-•(¥)'• --(S.)' -m- 

-(S?- -(M- -(^.)" 

229. (-K')». 230. (-la*"-')'. 231. (|6'y)'. 
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238. (r^:^\\ 239. (-faim-ia;)'. 

\ 2x~*y"' / 

-Ct)"' -("•)"• -(£^)' 

249. ( - I . 250. ( - i ) . 

251. ix+iy. 252. (x^iy, 253. (1 + a:)*. 

254. (1 - xy. 255. (x + 2)». 256. (a + 2)*. 

257. (re -2)*. 258. (a; + 3)*. 259. (a: - 7)*. 

260. (1 - a')*. 261. (3a; + 5)». 262. (2 - 3a:)^ 

263. (2m - 1)». 264. (3a; + 1)*. 265. (1 + 3c)*. 

266. (a; + y)\ 267. (a - 6)\ 268. (a* - xy. 

269. (2a; -a)*. 270. (2a; + 3a)*. 271. (2a' + cdy, 

272. (4a;-5t/)«. 273. (x" -\. y'y. 274. (y* + y)*. 

275. (4y + zy. 276. (c + 2(?)*. 277. (a; + 32/)*. 

278. (2aa;-36)^ 279. (ar^ + 3y»)*. 280. (dx" ^ 2fy 

281. (4a* + 3a;)*. 282. (a» + 3a6)«. 
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283. (2a-36y. 284. (a* - (w?)^^ 

285. (a^y-2xyy. 286. (a6 - 3)^ 

287. (a + ar'y. 288. (aj-^+a"^)*. 289. (n"^ + O*- 

290. (;?"* + 5"')'. 291. (c-*-(i-^)^ 292. (a' _ a*)*. 

293. (a^ + a;^)*. 294. (m* + n^)*. 295. (r* + «*)«. 

296. (c^-a;*/. 297. (a;i - 2)^ 298. (1"^ _ g"^)*. 

299. (a-^ + x-iy 300. (a;-*-e-*)*- 301. (^-^ _ c"?)'. 

302. (2-iy- 303. (l-^)'- 304. (^ + iyY. 

305. (Ja;'_2a;)». 306. (2a-|y- 307. (a; + Jy)^ 

308. (ia-26)^ 309. ^2-^y. 310. Qa: _ §?/)». 

311. (a-^_4a;)'. 312. (2a-* _3ci)*. 

313. (Sx-^ + 2y^y. 314. (^^^^n-^J. 

318. (1_3»)-^ 319. (l_4g')-'. 320. (l+a!*)"'. 

321. (;, _ 35)-*. 322. (1 _ 2a;)-». 323. (2a; - a)"*. 

324. (a»_c)-». 325. (m + 2m)-*. 326. (1 _ 26')''- 

327. (1 _ ^)-«. 328. (a + 12)*. 329. (8 + 12k)K 
17 
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330. (1+a:)*. 331. (1 + i)*. 332. (1 - 3^)1 

333. (l~3rf)J. 334. (m* + mW)*. 

335. (y* - 6')3. 336. (a:» + xy)A . 337. (1 + 3a)-3. 

338. (l_2c)-*. 339. (it»+4Z')-5. 340. (a; - 3?0"*. 

341. (9-66)-*. 342. (a'+3c»)-*. 343. (8a:»-4c) A 

344. (ai_c-i)-*. 345. (a*6-c*)-l 346. (c» - §A)l 

347. (m + |n)«. 34?. (fa-ix)-. 349. (fa _ |€)5. 

Find the required term of the following : 

350. Third term of (1 - 2e)\ 

351. Third term of (3 - 26*/. 

352. Fourth term of (x - y)'". 

353. Middle term of (x* + z^y. 
354 Middle term of (;? - qy\ 

355. Eighth term of fm + |ny. 

356. Fifth term of (3a _ 4c)«. 

357. Two middle terms of (« + 0" 

358. Sixth term of (3 + 2c")». 

359. Seventh term of (2 + xy\ 

360. Eighthtermof (5-| j • 

(2 a\^^ 

362. Eighthtermof (2y* + 2~) ' 

363. Sixth term of (1 - %a)-\ 
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364. Sxthtermof (^^-s-i)"*. 

365. Fifth term of ( w* _ — ] • 

366. Third term of (J _ ai)-i 

367. Fifth term of U + ^ )"*• 

368. Fifth term of Ux - — V*. 

369. Fourth term of — , ^^ , — • 

370. Fourth term of ey'(c-' + y-?) \ 

371. (a' - a' + a)». 372. (2a;' _ aj^ + y')». 
373. (p'-2pj+5')'. 374. (lOm + 3m»i _ n")'. 
375. (« + 2y« _ z)». 376. (1 - c + c")*. 

377. (a'_2a_2)*. 378. (1 + » _ »')». 

379. («'_z + 2)». 380. ^a+l-lV. 



383. ('« _^_?iV. 



EVOLUTION. 

1. V9. 2. V25. 3. a/27. 

4. V64. 5. V81. 6. \/625. 

7. V32. 8. V243. 9. a/64. 

10. V4096. 11. ^I^. 12. V^f^. 

13. \ll u. ViV 15. v^v 

16. ^49x\ 17. V9aV. 18. Vl6aV. 

19. Vl00a*6«. 20. Vl44c'«(f*. 21. \27n\ 

22. V-/ 23. M-2l2^. 24. V - 64a'6". 

25. \/-216aV*:c^ 26. \^Wy'\ 27. \/6252". 

28. MZ2x'Y\ 29. V-243m*». 30. \/64a"jt>«. 

31. ^/729.c^ 32. V512e'*. 33. V- 32ar^2/^3* 

34. %i^VaY' 35. \S^py\ 36. V- 5V^ 

37. V^y. 38. \/16a:'/. 39. V7Vy*3«. 

A* ^, /25a*6' ^„ /169a:» 



43. 



289/* 



/lOOy* .. ,/125 s / 8m' 

lA 5/ ^^V .7 ,j256m^'^' a/-243c« 

*^- \25^'»- ^^- \^166».-- ^^- \p-a- 
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.16n ^ I <n'8* 



52. -;/^- 53. ^-.,-,^- 54. >;|^^r.- 

55. ^^.^J^. 56. ve^^t^. 

57. V[6V(i>' + g*)*]. 58. 



59. V| + M- «o. VI^A- "• V|-A. 

62. Vf^^. 63. V{3fm»-(m - 1)»}. 

64. V(35a6 x 63oc x 456c). 

65. \i75Ty'z' x 40ar'y' x 72x'yz). 

66. >/>/(256aV) 67. V^;(4096cV). 
68. V(121«*'^)'. 69. V\((49'x64'). 

70. yjl-^)'- 71. V(27nVY)». 

72. .VV(-2'"a;"'2/^). 73. -y/>/(16'«*^). 

74. V-J(5'"a'*c-*'). 

75. >/l +4 + 10 + 12 + 9. 

76. V** + 2a^ + 2/* + 2az + 2y8 + «'. 

77. >/p*-2i)'-/ + 2j) + l. 

78. Va* + 2a» + 3a* + 2a» + o'. 

79. >/l - 46 + 46' + 2y - 46y + f. 

80. -Jl + 68 + 2« + gs' + 6«< + <". 

81 . V9 + 6m + 48n + m' + 16mw + 64»*. 

82. ^lW + Sab _ 4a + 46' -46 + 1. 

83. V8a; + 4 + «* + 4ar' + Sx*. 

84. V"** + 4m» — 4m* _ 16m + 16. 
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85. V4ifc* - 12P + 13it» - 6ifc + 1. 

86. V4x* - 12ar» + 6a:* + 6a: + 1. 

87. V49* - 49* + 139' - 6g + 9. 

88. VI + 4a' + a:^ + 4a + 2a;* + 4aa?*. 

89. V60p + 100 +. 16y + 24/ + 89p'. 

90. V24«' _ I62' + 42* _ 162 + 4. 

91. Va* - 2a»a: - aV _ 2aa:' + a:*. 

92. V4a* + 12a"a; + 13aV + 6aa:» + x\ 

93. V49c* _ U(u* + 15aV _ 2a»c + a\ 

94. V16a* - 40a'6 + 25a'6' - 80a6' + 646V + 64a«6a:. 

95. V4a*_ 4a6 + 6«- 4ac _ 4a<i + 26c+26d+c'+2ccf+cP. 

96. VI - 42 + IO2* - 202* + 252* _ 242» + 162«. 

97. V4a:* _ 4a:» + 4a:* _ 3a:* - 2ar» + 3a:' - 2a: + 1. 

98. V^ + 2a:'-a:»+3a:*-2ar^ + a:'. 

99. ^a« _ 6a*c + 150*0* - 20aV + 15aV - 6ac* + c«. 

100. V9a-* + 12a-^6' _ 6a + 46* _ 4a*6» + a*. 

101. V4c-* _ 4c-* + 5c-' _ 2c-' + 1. 

102. V49a-« + 42a-* _ lOa"* _ 12a-' + 4. 

103. V9a:-* + 12a:-» _ 26a:-' _ 20x-' + 25. 

104. V4a-' + 96-' + 16c-' - 12a-'6-' + 16a-*c-' - 246-'c-\ 

105. V?"^ _ ^p'Y^ + 13;)-'^-' - \2p^q + 4tp^. 

106. V49c-'2-' + 252-^ - 24c-»2-' _ 30c-'2-« + 16c-^. 

107. V- 703:-^ _ 56a:-»y-' + 89a:-'y-' + 16x-* + 25y-*. 

108. Va~^c"* - 4a-'c-* + 6a-'c-' - 4a-'c-' + 1. 

109. V4a:-* + 17a:-' _ 22a:-» + 13a:-* _ 24a:-* - 4a:-* + 16. 
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10. Vc" + 2c_l_- + ^. 111. V»*-2n»+2n*-n+^. 

12. V26ifc* - 10iK» + 6ifc» - ife + J. 

13. V9A'-30A + 31-^ + ^,. 

14. V36(i* - 36(P + 17(f - 4(i + f 

15. Vf + 6^-172^- 282^ + 49y*. 

16. Vi>* - 4^+12- if +^. 

17. Va* + 8a« + 24 + ^ + ^. 

18. J^ + Qax"- 4ba^ + 36a* - 48a6 + 166*. 

a^ 4 

19. V«* — «* + 7 + 4a; -. 2 + -^- 

\9c" "" e ~ 15ce + 16? + 5e* + 25e*' 

23. 4aV _ -Ja^ar^g + |a*6a;V + 6V2* - 4a6*a:2» + 4a*6V. 

^ 19 , a* a« 2a 7a* 7a* 

24. Vl+ya*-2+jg-3--g- + -g- 

te* 4ma? 4m' 6aa: 9a' 12am 

25. \K - — + -nr + — + -:r 

l4p^ 4mp m' 12^ 6mifc QIc" 
' \255' ~ "S^g + 1? ~ "5^ + "^ "*" "2'"' 
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127 \^* _ -' - ^~ ^^- —^1- ^- 
\ 9c^ ex \bcx ■•■ 5a? + 16a:* + 26a:*' 

128 /i . ?L . ^* ^' ^' ^' 12n* a*m» 
\25 + 25 ■*■ 36 " 26 "" 6~ + 49 + '35 + 16 



4aV 2m'n 



,»*.* 



36 - 21 

129 /^-'^* 12mV 332mV 16mW 16mV 

• \26;>V "" 36^'9* •" 735^V "*" 63]9V "*" 81^ V'' 

130. VI - ^a^ + 16a* - ISa* + 9a*. 

131. V4 - 12a:* - Ta:* + 24a: + 16x*. 

132. V9x - 24a:y + 12a;* + Uy^ _ 16y* + 4. 

133. V2c* + c*-4c*-.4c* + c5 + 4c. 

134. V2a + 4a* + a^ _ 4a* + a*. 

135. VaJ* + 2a:y* — a:*y* — 2x*y + y*. 

136. Va* - 2a - a* + 3a* + 2a* + 1. 

137. V4a:* + 4a:4 - 3a: - 6a:* _ a:* + 2a:* + 1. 

138. Va:* - 6a*a: + 13a*a:* _ 12a*a:* + 4a*. 

139. Vi>* — 2p*9* + p~^q^ 4- 2p*9* — 2j9~^5^ + 5*. 

140. Va:* - 2aa:» + (a* + 46')a:* _ 4a6»a: + W. 

141. V^* + 2(m + n)a;'+(m'+ n^)oi?— 2mn(m+n)a:+mV. 

142. Va* + (46 - 2c)a» + (46* _ 46c + 3c")a* 

+ (46c _ 2c»)a + c*. 

143. V16a*(2a - 1)' + 8a* (2a - 1)* + 4a(a - 1) + 1. 

144. Va:*+ 2ar»(y + z) + a?{y'+ 2^+^yz) + {y+z)2a^zJ^fz\ 
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Cube Root. 

145. </a:* _ 3aJ* + 6ar» - 3a; - 1. 

146. </5« - 65* + 155* - 205* + 155' - 6g + 1. 

147. </a:» + 6a:* - 40ar^ + 96a; _ 64. 

148. </21a;* _ 9a;* _ 9ar^ _ 36x + a;» _ 8 - 42a;'. 

149. ^1 + 66a;* _ 63ar^ _ 9a; + 8a;« - 36a;* + 33a;». 

150. \M + 12a* _ 30a* _ 35a' + 45a* + 27a - 27. 

151. V - 6n* + 40w» - 96ii - 64. 

152. V39y' + Uf + 156y* + 1 - 144y* - 9y - 993/». 

153. VI + 9a; + 18a;' - 27ar» - 54a;* + 81a;* - 27a;*. 

154. V8a;" _ 36a;^* + 102a;* - 171a;* + 204a;* - 144a;' +64. 

155. V12ifc + 30ifc' - 45ifc* + 27 A:* _ 8 + 27A;* - 35iy'. 

156. V- 60e* + 8e* - 60e + 174e* + 8 - 245e» + 174e'. 

157. M27 + 108i; + 90i;' + 80i/^ - 6O1;* + 48i;* _ M. 

158. V64a;* - 384a;* + 864a;* _ 896ar^ + 432a;' _ 96a; + 8. 

159. V108a;* - 48a;* + 8ar^ + 54a;' _ 12a;* + a;* _ 112a;*. 

160. \lsi?+ ex'y + 12ay+ 8^*- 3a;'2 - 12a;y2; _ 12y'2 + 3a;2' 

4- 6y2' - 2'. 
161.- V96a'c* + 6a*c + 64d* + 96ac* + 24a*c» + (^ + 56aV. 

162. V48ca;*+ 8a;*+ 60c'a;*_27(i*+ 108c*a; _ 90c*a;'_ 80c»ar^. 

163. V8 - 48cci'+ 108c'(i*-. 112e'd'+ 54c*(P-12(f(F'+(f^d'\ 

164. V8«* + 48«*< + 60«*^ - SO^f - 90«'<* + 108»<* _ 27^. 

165. V360m'np + 1000m* - 900m*/i _ 27n»- 600m*j9 _ 8^ 

+ 270m'n' + 120m'p' _ 547i'p - 36nj9'. 

166. V150c»y" _ 172d*2^ + 165cy« + 27c»2/»- 99c*y*+ 54c*f 

- 125c»y". 
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167. V126oV - 192oV"' - 64oV' + 240oV _ 604aV 
+ 460aV + 288aV\ 

68. Mda*- 300x" + 27a*_ 15«" + 296a*_ 108ar'- 126*". 

69. •V27o*6c'a; + 36a*c _ 8a* + 6V - 6o6V + 27a»c' 

- ZMbex - 54aV + Wb'ea? + Ua'bx. 

70. V8a^ - 12«' + 30a; - 26 + 30a;-> - 12a;-' + 8a;-». 

71. V27a;' - 54a;5 + 36a;8 _ 8a;J + 27a! _ 36 + 12x-'+9a;-5 

- 6x-J + X-*. 

72. Vo* + 6a** -• + 30**-' _ 28o«A:-' _ 9a* A:"* + 540**-" 

- 27*-*. 



,/6 75 12 1 125 60 6J) 8 150 15 

S^ + x" '^x''^»*~ x" ~ 'a* ~ "a* + i» ■•" a;" ~ a;'*" 

„, ,13? a;» 7« _ 28 48 64 

'*• S^-s + T-^+x-^ + ^- 

„„ ,/125a» 150a» 165a* 172a' 99a' 54o „„ 

,; 125a' 75a* 24o» 300a» a» '60a* 3a' 
\ a;* ~ 2a;'" ~ aJ' + a^ ~ 8a* ~ "?" + a;'" 



77 

\ i 

15o» 64a» 240a' 
^^ 4a* + x" + a;" 

78. <fai _ 6a* - 9o* + 12aJ + 36a' + 19a* - 36a4 _ 54a'^ 

-270*. 

79. V - 3aV» _ 3aV'+lla-»+ 6a*a;-*- 12aia;-^-8x-*. 

80. ^3? - iaV* + |a;V + Bx^^ + 8yV _ |a;lyS _ Sa^'j' 

— 6x^1^ + f a;%'>° + la;^. 
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181. V -h 3a* -h 6a^ -h 10a» + 12a^ -(. 12a* ^- 10a* + 6a* 

-h3a-hl. 

182. V-3a:* + 8iB»-6a?^-6a;* + 8ar'-arH.l. 

183. ^ -h 12a» + 276' -h 48c* - 6a + 9ft - 12e - 86aft 

-h 48ac - 72be - lOSft'c - 64<r»-.8a»-54aJ*-.96a^ 
-h 36a'ft - 48a'c + lUahe + 276» -f 144ftc». 

184. ^a^ + 6a"^ + 21a«'ft' 4. 50a»ft» + 90a»6* ^. 126a'ft* 

+ 141a»6» + 126a*6' + 90a*J» + 50a»6» + 21a»6^ 
+ 6ay^ 4. ft". 

Approximate Roots. 

185. ^/nr^. 186. vr:^. is?, >/^4^ip^ 

188. Va' + ft'. 189. a/?^^'. 190. V^»-^+y. 

191. ^t?+^y+^Tj7p. 
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Express without iiactional exponents 



1. 


a*. 


2. 


bK 


3. 


2a;* 


4. 


SyK 


5. 


^. 


6. 


ai*. 


7. 


aM. 


8. 


(J^<^, 


9. 


5a*6. 


10. 


m^np^. 


11. 


2a'/-. 


12. 


^f°. 


13. 


3?"y. 


14. 


4*a;. 


15. 


2%*. 


16. 


6"^o. 


17. 


j^,n/8^2/S 


18. 


^(n+l)/S^ 


19. 


jj(i.-i)/j_ 


20. 


8V/». 


21. 


a^jJc*. 


22. 


^y^A 


23. 


ahM, 


24. 




25. 




26. 


aV. 


27. 


cd»eV. 


28. 


4n/lg,V« 


29. 


21/«^j^/2 


30. 


l«/.„«/._ 


31. 


23d"°y^":i^. 


32. 


^(m+n)/(m-n)^ 


33. 


C»/(lH-«). 


34. 


(o-6)». 


35. 


(x«)'. 


36. 


(I)'- 


37. 


m- 


38. 


2a* 
3c§' 


39. 


Jy'/' 


40. 


(6*)«. 


41. 


(o" + a:")i 


42. 


^dr^a?^"'. 


43. 


3m*w'. 


44. 


4a6yd*. 


45. 


T'Jir^x'^' 


46. 


a» - 6*ci. 


47. 


«* + yM. 


48. 


m* — jp*5*. 



49. (^(»»+i)/c»»-i)/j;'»«-i)/(»»+». 



50. (»("»+«)/("»-«)(;^("»~w)A"»+»)^ 



268 
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Express without the radical sign 

51. V3. 52. V-27. 53. Va. 

54. V. 55. V. 56. 2>in. 

57. V. 58. Vac*. 59. \ip% 

60. 3M/. 61. <{x + y), 62. V(c - d)». 

63. Vaj"2'. , 64. VwiV. 65. Vj^^V. 

66. VaV. 67. Vaf*. 68. "Va;. 

69. ^120". 70. 'Vaifc'. 71. Ma^Vc. 

72. -^J,. 73. \i(^\ 74. V(a-a:)". 

78. Val 79. V16mV. 80. 'VSoaf. 

81. "V36V". 82. '"V2i)V. 83. ^Vc*. 

84. ^%la^h^c'd^. 85. V^ x V^^- 86. VaV + VaV. 

87. VaN2/*. 88. McW- 89. r^iaUx'. 

90. 3a W. 91. Vt^'. 92. J^^-±^)^,. 

93. #^!- 94. 4P^, 95. Wn^ 

96. VV. 97. (V)*. 98. M2ax/^. 



99. 2>V. 100. z'^lp^q^ 101. 7V«V- 

102. 6VVr. 103. "Vi^'^/^Vr*. 

104. /V*'^/^'^'. 
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Write without negative exponents 



105. 


X-'. 




106. a'c'. 




107. mrhi. 


108. 


p-\-\ 




109. x-y. 




110. 6o-'c-'. 


111. 


a-6*. 




112. a:*y-'. 




113. Zour*. 


114. 


2a-»e. 




115. c«d-i 




116. 2-V. 


117. 


Za^x*. 




118. 2e-»A-». 




119. c"6-*. 


120. 


a-*b-\ 




121- a;-^-^. 




122. 2a-y-*. 


123. 


o-«6'c-*. 




124. 3A-'y-M. 




125. a-»6-». 


126. 


a-6'c-<P 




127. »»-»n-V>-* 




128. nT-y''^' 


129. 


m— li 


130. 


4,- 131. 


1 


■ m. -i. 


133. 




134. 


?f- .„. 


a;- 


. m.^:. 


137. 


1 


138. 


(f)- - 


V' 


140. 4o- 


141. 


3' . 


142. 


3-«. 143. 


a-' 




145. 


(-«•)*. 




»e. "P 




147. (a + x)-«. 


148. 


(^r 




149. i:. 


' 


150. ^i.- 


151. 


3-» 

4-4' 




152. mV^p-*. 




153. ^. 

a; ' 


154. 


(-xr. 




155. (-y)-. 




156. (-«)-♦. 


157. 


a-' 




158. 0-". 




159. 0-'. 
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/ 1 \^ 
160. 

163. 



169. 
172. 
175. 
178. 
181. 
183. 
186. 
188. 
191. 
194. 



Find the values of the following : 
196. 4l 197. 8l 198. 9*. 



(.-■r- 


161. 


(r 


162. 


1 


(^■r 


164. 


<1_«)- 


'. 165. 


•■(^r 


xil-x)-. 


167. 




168. 


a -1- 0? 
("a + u^f ' 


a-*-' 


170. 


mrhip~* 


171. 


o6-V 


e-'y-^ 


x-yV 


s^y-'z-' ' 


173. 




174. 


2-'o-V 
2W 




176. 


2o<'6->c-' 


177. 






179. 




180. 








182. 


(Geo;)-* 


2 

„i/«j-«g-i 


184. 




r. 186. 




<P - 9)"' 




187. 


(e + x)(e-x)-* _ 


A-'x-'fz-' 


189. 


a' + a;-'. 


190. 


a-' + 0-'. 


1 


192. 


2 


193. 


o-» 


1+a;-' 


C-' _ a;-'' 


a-^-x-* 




195. 


m~i + a; 
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199. 16*. 200. 25'. 201. -27*. 

202. _32-». 203. 36"*. 204. -49-*- 

205. -64*. 206. 64"*. 207. -64*. 

208. 64*. 209. 8ll 210. lOOl 

211. -125*. 212. -128-». 213. 144*. 

214. -243*. 215. 256"*. 216. 343l 

217. .16*. 218. .08*. 219. 1.728*. 

220. 64-*. 221. 81". 222. 36'». 

223. 2.25". 224. 256"». 225. (.0001)-*. 

226. (.0625)-*. 227. (|^)*- 228. {^ '• 

229. %• 230. .1- 231. 



2» 7 

(-"If*' 2*^' 2-» 



2" 3-' (-2)' 

232.^-^, 233.(1)-. 234. _(ip 

238. (^)-'. 239. (-)•- 240. (-p 

241. (3f)-l 242. (5*)^. 243. (15t)-l 



244. ^~^' 245. -' . 246. 3"^ - S"'. 



247. 16"* -64-'. 248. 4-^*^ + 9-*. 249. A-^^ + %-^^, 
250. 9^x27-1 251. 36-^x3'. 252, 25^^-271 
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253. 9-5x36l 254. 



(|)"'(243)-t. 



255. 81-*(.3)'. 256. ^,-^.- 257. ^,-~ 

MO. I """^ V 261. **X»" 



262. 



(-27)ix25i 263. 25i + 25-? + 25«. 

36* X 16"* 



264. 27"*- 27*+ (-27)1 265, 8"* + S"* - 8« + S'i 

266. 16* + 16* - 16-i - 16-*. 

267. 32* - 32« + 32-* + 32-*. 

268. + 36* + 36* + 36-5. 269. 3-* x ^81 X 5-* X V5. 

270. 27 X 3-* X 32 X 2-' + 96 X 2-*+ 8 X 1"* + 4 x 17". 

271. 5« X 5* X 5^ + 25»A x 25* x 25*. 

272. 7* X 7* X 7^ + 16* x 16* X 16'*. 

273. 16* + 8* + 16* + 125* - 5128 + 100' - 81". 

274. If 17»*» = 4, what is the value of l?*™* ? 

275. K 7'''"* = 50 and 7""» = 55, what is the value of 

Find the values of the following : 

276. (x-'y. 277. (if)-\ 278. (a"')*. 

279. (a;*)*. 280. (z^)K 281. (8*)'. 

18 



274 
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282. 


(2o»)-'. 


283. ( 


[64/yi. 284. 


(8iz-')S. 


285. 


(125-')-^. 


286. 1 


Cw*)-'. 287. 


(z-)-*. 


288. 


[«-')». 


289. ( 


>-»)«. 290. 


(c— )-^. 


291. 


(a;V)*. 


292. ( 


[q-^*)^\ 293. 


(*A^)'- 


294. 


[Va:0-». 


295. i 


[(_ byy. 296. 


{(Vx')-*}». 


297. 


j-„-K-i)-;<---). 


298. ( 


gu/,y/t^ 299. 


(m-*n*)-*. 


300. 


i^h^. 


301. ( 


:64a;")». 302. 


(o*'")«/'. 


303. 


[o-*6*)l 


304. ( 


>-")-'. 305. 


(Vc*)-*. 


306. 


ly-'l'yi\ 


307. ( 


>4y-»)-i. 308. 


("Va;-)-. 


309. 


{a^fa^l^yP. 


310. ( 


:-a^)». 311. 


(-a'r. 


312. 


(-0'- 


313. ( 


[-3^y. 314. 


(-y)*^'. 


315. 


[_«-)'-•. 


316. ( 


;-a-+')'. 317. 


4(a;-^)l 


318. 1 


:ja«65)«. 


319. ( 


;243a"')*. 320. 


(loo/fc'r*)-*. 


321. 1 


::2i6a*)-*. 


322. ( 
325. ( 


;i6m-*n')-*. 323. 
y/V*)"- 326. 


(32o»6^<'e»')l 


324. 1 


Va'(a + c)*. 


327. 


[mrl'v^l")'^. 




328. (5«'2r'«"'^')'. 


329. 1 


[SKa'bcMa'bc-) 


s 


330. (Bm-n'-y-')'. 


331. 


[(a + x)^lxy. 




332. {(«.-*)-' 


}-«. 


333. ( 


:256c*(H)-*. 




334. {([«-]- 
336. {(oy)a 




335. 


V(o*c*)»i-'«-'. 


337. i 


[(a; + y)"/V/»}»/". 


338. {3"V(a;-" 


sT)}^. 


339. ) 


I * V{ (ot^w'p)' 


"m'TT^ 


K 340. {VCa'M 


)'}-*. 
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3«. (1)-. «.. 4. ,.3. (I')-'. 

'«•(?)"• --(i^r -(t-t 
-(i)"* -(;^^> -(i^o' 

Find the numerical value of the following expressions when 
a = 64, 6 = 16, c = 9, cZ = 8, e = 4, ^ = 2, A = 1, 71 = 3. 



356. 


airf-i, 


357. 


6Vi. 


358. 


ah-i. 


359. 


A-. 


360. 


A-». 


361. 


cV. 


362. 


dV*. 


363. 


a-M. 


364. 


o'/"e-*. 


365. 


a-ifiie. 


366. 


(«^)*- 


367. 


c(esr)S. 


368. 


2(ce)J. 


369. 


o-»(c»)*. 


370. 


(ad)'/-. 


371. 


Sh-i. 


372. 


2c-»e-4. 


373. 


"Meg. 


374. 


MeK 


375. 


e~"a^. 


3^6. 


d-ib-Ph. 


377. 


o*d''"e-'. 


378. 


d(egr)-i. 


379. 


h^bey. 


380. 


(M)-'e!/. 


381. 


^-♦6*»i-»d*. 


382. 


Jl/.^(«-l)/S_ 


383. 


(oV)'°-*'"+*». 




384. ( 


2a*6-y 


I \ (»+»)/(•«)_ 
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385. W<A/K*"^^^"")- ^®^- c-*n + d-^»e* - o V- 

387. dV*(6-M + ^O- 388. c*d* - AM x a''*'- 

389. a*cM ^ aldU* + 6*(i-*. 

390. ^(a + 6 + A)*^(6 + c + ^r)*/" + a-*6M+(fe-n)(H. 

391. ^f ,. 392. ^. 

393 (^)^^^"^^ . 394 <^i^fYr 

395. (^)'C!!!£r. 

Perform the following indicated multiplications : 

296. (3-1)-'. 297. (1-3)"'. 398. (5-2)-'. 

399. _(2_5)-'. 400. r* x 2"- *01. 3- x 2"'. 

402. 4-X5-. 403. 5"' X 3"*. 404. 4"* x 2"*. 

405. 3-'x2-. *06- .2-'x.3^- 

407. (t)-'x(f)"'- 408. a* x«'*- 

409. ar»x«~'- "•*• »t~*X»*- 

411. 3a5x«~*- *12. c X 2c-*. 413. 3p-» x 4p-*. 
414. /xV^"*. "5. a;-*x«~*- 

416. J!;-*5* X 6/fc»5-'. 417. SV X ^~*- 

418. a'a;-" X a'*'- "S- o-'-o-*". 420. a;"" X «"°- 

421. m-'x«"'- *22. c"*- x c-". 423. a;-' (-«)-". 

424. (_«-»)(_«)-•. 425. r'x*~ 



!.->» 
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426. 5Va* - 2«^c'. 427. - 17o*«* x - 2oM. 

428. 2x\iyx4V»*- 

429. - m-*nyq-* x - m^n-*p*q-*. 

430. o''*'x«*'"- *31- «^X<^- *32. <t^x<^"- 
433. af'"x*'*'- *34. j)-'''XJ>~'- "S- 9~''" X 9""'^- 
436. A-*- X *~^- *37. a»y* x (a^)" 

438. (c*)-'xc*. 439. (o)»"x(-a)'. 

440. (_p)*x(-J>)''. "1- (-a;)'^^X(-a')'. 

442. (o-O* X (- a)*""'. *43. (- o)» x (- «) 

444. (-gr+'x(9)'. **5. (_a;rx(-a;) 

446. (-oc)*"-' X (- oc)'- **7. (_ J)*--* x (-*) 

448. C-" X c~ X c *"• *49. a:^ X 



M+l 



tll+l 



3m»» ^ 35w- 



12«-' a!* .-, y~"9"" ..y~V" 



452. 
454. 



— ^ X c~V~*. 



455. V«y~'a"' X (x-^y^z-*)-K 

456. V»ft*»* X (mV')-'. 457. (a x >"''")"'"*"•». 
458. (a-* V?)"' X V^^^. *59. 3"* X ^81 X 5"* X V5. 



460. ;rVl x {«V(^)»}*. «1. JlT'-X-l^^^tL, 



"^- (>/a^)('^'xVc). 
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463. {-(c')i}-lx{-(-c)-}*. 

464. |(m + «)J-^!— -P. 
I '(m + n)*J 

465. {ayV:«yWW}*. 

-{c-^i^)'x(<$)r- 

"'•(V{V('-XT,)M)" 

.... '4{^fii{'^4^-,]y- 
«'-G^a)"x(^:-0' . 

.71. (i^fx f i^-^r'- 

m. ('^'Yx (°~'Y- 

\a — xj ^ \a + x) 

-• (Ui)'x {tW- (h-:)^- 
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"••{(?5f)Tx{(,^)T 



Perform the following multiplications : 

481. a* + 1 by a^ - 1. 482. 6* + 3 by 6* - 3. 

483. ci-2byc4-l. 484. a^ + a;Hy a* - A 

* 485. p^ -j- 5* by p^ — qK 486. a;^ + y? by x^ — yi 

487. m* + n* by m* — n*. ' 488. c* + c"* by c* — c"*. 

489. cZ* + d-* by d* - (T*. 490. ^ + ^"^ by ^ + ^"^ 

491. /* + A-* by/-* + hK 492. 3* + a"' by 3* + a"'. 

493. a^ + aHyai-1. 494. ic^ - 2^"^ by a;* - y-\ 

495. a*a;"i + a^rc by a"'a; — oT^x^. 

496. a"* — c"* by a" + c"*. 497. p~^+ ?"'' by j>"*— q^f*. 

498. 2af* + a«~^ by 3a;-* + 2af'. 

499. a"+^ + a"-^ by a*"^^ + a'^^ 

500 (— — ^b (~ ^^\ 

501. 1 + m^+ m* by 1 — m*. 502. n^ + n^ + 1 by n*— 1. 

503. 8c-' + 7c-^ + 6by2c-^-'l. 
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504. a^ — aW + afi by c^ + a?^. 

505. a*» - 1 + 0-* by 5a* - So"". 

506. 3a-l + o + 2a*by ai-2 

507. «J-«* + a4-a;by«* + a;*. 

508. y^-* +;>?"* + 1 by^^-i - 1. 

509. a* — aM + x^ by a^ + a?*. 

510. ifc* - ifc« + Jk* - Hby ife* + Jk*. 

511. a* + 3aa;l + 3aM + a; by a* — ari 

512. 6 + 2c"* + 3c-*» by 4(f - 3c"*. 

513. o* — a* + a* — a^ + a""* by a^ + a*. 

514. 6a»ca;-^ - 3a*c-^a:^ + ISc^a:* by 2a"Va;-* _ 1. 

515. \ui - ^uv^ + yV^^v - ^vi by ^u* + ^v*. 

516. ar» + a;* - 1 by a;-« + a:-3 - 1. 

517. k + h^ Sbhjh + h^ + b. 

518. 0* -j. 2-/* + 1 by 2"* + 2-"/* + 1. 

519. 0-^ + 0-» - 0-» by 0^ + 0*^ + 0». 

520. 2 — n* + n by 2 + ?i^ + n. 

521. 2a^ + 4 + 5a-^ by 2aJ + 4 - 5a"*. 

522. a;' -j_ a;"^ — a;* — x~^ by x^ -j- a;~i + 1. 

523. p-^ +P~^q~^ + (f^ by P~^ — P~^f^ + 5~*- 

524. 8^ + 2^ + 3s* + 1 by 8* - 28* + 1. 

525. 2V^-a:*--by 2a;-3V--«"*. 
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526. 4a - 2a*x-* + 2oM _ x^* + ^j^ by 2«* + x"* ~ A 

527. a-' + 2a- V -|- 3c^ by a"' - 2a" V + 3r*-, 

528. in*' — »*V* + n*** by «•' + iii*V* + h*\ 

529. X-** _ ax-** + 5x-** + x-*> by x"** ~ ix"** _ x-•^ 

530. y + Jy-«-- iy-*- + iy"*" by 2y-^* - Sjf^^ + iy"^*. 

Perform the following divisions : 

531. 3-* by 3-*. 532. 5"* by S"*. 633. S"* by 3*. 
534. 4'by4-«. 535. (Sr by (1)-. 

536. .4-^ by .4-*. 537. .6-*by.6-«. 638, .4"^ by .4-*. 

539. .l-*by.l-*. 540. 3"* by .3^. 541. S"* by G"*. 

542. 18-»by9-'. 543. 12"* by 4"*. 644. l"* by 2"*. 

545. 3-*byl-*. 546. .2-' by .5"^. 

547. arby(Ar. 548. (irby(|r. 

551. a: byre"'. 552. n by n*. 553. x"* by «*. 

•554. 2a by a*. 555. 3(^ by c. 556. 5ft by d*, 

557. z' by 3^^- 558. x'^ by «-*. 559. o"' by Vo'. 

560. Idg-'k-i hj 5g'k-\ 561. IJa;-' by 4a:*. 

562. af*bya;-". 563. c"* by c". 564. a*""* by a"**. 

565. ft-^ by 6*-*. 566. SJj^V by fj^"? *. 

567. a-<»+'> by a-«». 568. a:-»+' by a;-^*^^ 

569. a:-t*+»«> by aj-<^»«>. 
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570. {x + y)-<-+-> by. {x + y)-<-->. 

571. a-V-bya'/«. 572. x'i^hyx-'^. 573. y"*^ by y-*/». 
574. a-*/»byar/«. 575. o-W" by c"*/*-. 

576. rf-*/" by drK 577. /«/« by/"*/*. 

578. xy-^^hyx-^K 579. 2a»*/*a; by lJa-*/«a;-*. 

580. ;>V* by (i>V')"*- 

581. (a;Jy« - a:*y» + 3x«y«) by a;*y*. 

582.' (aM)i by (a-ic)*. 583. V^y'^by (a:V-y-V«)«. 

584. {(a-6r»}»by {(a+6)-}». 

585. A by^. 

591. a - 1 by a* - 1. 592. a: - 1 by a:* - 1. 

593. a — ft by a* + ft*. 594. a: — y by a:* + y*. 

595. a — a; by a^ — a?*. 596. p — . 5 by ^* — 5*. 

597. a* — c* by a^ — c*. 

598. (2«+* - 2 X 2") by (4 X 2"+*). 

599. j3'*/*-j-9»»/*byj3"/*-j-9''/*. 600. a*" — a^ by a*"/* — a:**/*. 
601. 8a;-« - 8a;'' + b;^ ^ Zx-"^ by 5a;" - 3a;-*. 
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602. 1 - V« - ^1 + 2a;" by 1 - xK 

603. a* - 3a*c-* + 3aM - C-* by a* - C-*. 

604. a + 6 + c — SalfcM by a* -j- 6* + c*. . 

605. fa* + ^* — fa* — fa* + a^ — ^* by a^ — fa*. 

606. a' - 6a*-* + 10a«-* - 10a«.-» + 5a*°* - a"* by a» - a* 

607. r* + ;[;-i - 1 + iki + ;[; by r* + ik* + 1. 

608. 2a V' - 2a-*a; + 32a-'ar^ by 2 + 6a-^ic + Sar^af. 

609. 6mi - 7w - 19m^ + 2m* + 8m* by 2m^ - 3m* - 4m*. 

610. C-* - 3c-* + 3 - 3c* + 2c by c"* - 2c-' + c-* - 2. 

611. «y-* - lOy* + 9x-^y by a;* + 2y* - 3a;-*y-'. 

612. p^ - 2^^ + ^-V by p-V - 2p"*5* + p'^q^. 

613. ar* — a;^ 4- 2aj* — 2 — a:"* + a;-* by x^ + x^ -^ x^^x'k 

614. 4 V _ 8oi - 5 + f^ + 3a-? by 2oA - "Va - «t- 

Va '\a 

615. m + m^n"* — m^n~^ — %-* by m^ + m*n"* + m^n-* 

616. Va** - 2a"6" + 6*" + 2aV - 2b'(f + c*'. 

617. >/4/'« - 12/V - 16/-A* + 9/« + 16A*- + 24^h\ 

618. V9a*' + 24a'»'c*' - 12a*'6* + 46** + 16c»* - IQIfd^. 

619. V«*"* + 2a:~+" - 2a:~+* + a** - 2a:"+' + «*. 

620. Va** + 2a**-* + 3a*»-' + 2a*"-» + a*»"*. 

621. Va:*''- + 2a:*^* - a:** + a;**- - 2a*'+*. 
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622. ^|Ax^ - Us^' - Ux''^'^' + 9a^*+' + 16x^' + 24x^\ 

623. ^2*" - 4afy--* + z + 23fz^ + iy-'zK 

624. ^l^a*^ + 12«»"/» + 10> + Aafl^ + 1. 

625. ^a^^x"^ + 10a»^V-+' - 6a-+V+* + 25a*-"V»+' 

- SOa"" V+» + 9aV. 

626. Va* + 16d*" + 9^^ + 9c" - 6aV - 8a»tP + 24c^cP 

+ 6aV - ISc^c' - 24cP'c>'. 

627. V^-+« - 2a:»* + 3»" - 2a:«-^'3'' + re*'"' + 23f+'S\ 

628. Vja** + c - %arx^ + oTc^ - |a;-*c* + ^x"^. 

629. Va*-a:*" + 10ca*--'rc*''+* - 6o'"+*a;^^ + 25c*a*"^V"+' 

2* ._,_ ^ 2"6- 



+ ^ a-fc-^'^-^d* 



3 "' ^ 9 

631. Va'"* - 6a»*»+V + 12a*»+V - 8aV". 

632. VJa»* - ^*'x» + §a V- _ 3^ar^. 

633. V^« + 3af*+* + 3a;-» + 3a;»"+* + 3a:* + ea:* + a:* + 32:*-'" 

634. V64c»- - 144c»«-^ + 12(r'«-* + lllc^' - Bc^"* 

- 36c»«-* + 8c»'»-«. 

635. V(a+ l)'"«'-6ca?'(a+l)*"a.-*+12c'a»''(a+l)'"-8c'a^. 







RADICAIA 




Simplify the 


following : 




1. ^^2. 




2. V80. 


3. ^43. 


4. V99. 




5. 3V98. 


6. -J2625. 


7. V2880. 




8. V127008. 


9. ivi76r. 


10. .002V500000. 


11. V16. 


12. V135. 


13. V320. 




14. V108. 


15. V-1029. 


16. V375. 




17. IV192. 


18. M4116. 


19. V1944. ' 




20. \36. 


21. V112. 


22. 3V1250. 




23. V567. 


24. \7056. 


25. V1701. 


26. Vl25xl35. 
29. \]4i 


27. Vi25x] 


28. a(196x392. 


X 45 X 48. 


30. V49. 




31. V8. 


32. V49. 


33. M6. 




34. \/64. 


35. "V9. 


36. "V16. 




37. "VIOO. 


38. "V243. 


39. -V7. 




40. -V16. 


41. -V36. 


42. -M243. 




43. (_ V3)'. 


44. (_V8)'. 


45. (-V9)*. 




46. (_V47)». 


47. (-V4)*. 


«. 4 




«. 4 


50. 4 


ax.^. 




'^■4 


53.^1- 
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- 4^- 


55. 


(17 
V32* 


56. 2^1. 


57. 6^. 


58. 


^4 


«9. 7^- 


60. ^^. 


61. 


<^- 


62. ^|. 


63. ^, 


64. 


€■ 


->^- 


66. ^f . 


67. 


V-ioj. 


68. 8^^. 


6S.^. 


70. 


4 


"•>/8- 


-• 4^- 


73. 


4 


-nI- 


^«- ^L 


76. 


>/1682 
68 * 


77. 5V7^728. 


78. "4 


79. 


>/64 


oA -•/ 64 
«°- Vr5625 


81. r^i^-i, 

\v5i2; 




82. (i 


U3-'\i 

81- ;• 


83. ^i3?y. 


84. 


V4a«*, 


85. -y^V- 


86. Vl6mV. 


87. 


2 V80a*x. 


88. V75a!». 


89. V384aV. 


90. 


20ffiV27mV. 


91. VwV. 


92. V8a;'. 


93. 


V27j^«. 


94. V222a;y«'. 


95. V*"**. 


96. 


\/a"c-'a*'+'. 


97. V1715»»"-Y". 


98. Vr290m'«M'^'. 




99. "Vc»t«^ 


100. 'v^v^'- 


101 


. '"V4a;'Y"2'- 


102. V^c*^'. 
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03. ^V"'""^'/"'. 104. W^^^W. 

05. Vi8aV - 27aV. 106. Vp^' - 62>g + 9p. . 

07. V5a* + 30a' + 45a. 108. V3ar'y-12a^y'+12ay'. 

09. V(6»-r)(6+/). no. Vc^^T^K?^:?). 

11. V(a^-9)(a:' + a;-6). 

12. V(a^ + ic-6)(a;»-3a; + 2). 

13. V(4 + a;)»(64 + ar'). 114. *V(6 + a;)'»(6 + a;)^'. 






7a«^>V 
28c«e* ' 



1 256V 

18a'^ * 



n«-r»ll 



_- a //o'c— 2a''6e + a6'c\ 

^^- ^~yWv ¥ ■;■ 

,. M^. 134. (. + 3,)J:;^,. 

\4(a + c) '- ^•*''W_j/» 



g - 1 .I 8(a + 1) arn/^' 
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137. 




138. 


^/;' -^"/r 


140. 




141. 


V25aV. 142. VSla'i*. 


143. 


M27oV. 


144. 


%i-U!f. 145. V27wV. 


146. 


"V729a;Y- 




• «6«/121c'«fe' 
ac\256a'6V 


148. 


V(o - 2a*6* + b). ' 


149. »"+V8a'c»". 


150. 


-\x. 


151. 


"VA. 152. -\ia\ 


153. 




154. 





'»• =£• "'• t'- '"• \^-- 



Express as an entire surd : 



159. 


3V2. 


160. 


5^|3. 


161. 


2V4. 


162. 


4\5. 


163. 


2V3. 


164. 


6a V2. 


165. 


3x^l5x. 


166. 


4e^l3b. 


167. 


4y\2y'. 


168. 


i>/3. 


169. 


IVA. 


170. 


iVf 


171. 


4 /77 

nVr 


172. 


3 ,ji3^ 

2x\ 9" 


173. 


'P^<l4pY 


174. 


-3V«. 


175. 


-|V^. 


176. 


-IVf 


177. 


2i ,/8* 
~3i\9y' 


178. 


.oiviooo. 


179. 


.25^(128. 


180. 


.33J^/6x. 


181. 


.625 "V 125. 


182. 


V4^/2. 


183. 


V2 \|3. 


184. 


^nm- 


185. 


\|3fAl|. 


186. 


a'sja. 


187. 


«"+» >;ar'. 


188. 


a^y **~Va^. 







x*,r>"^.~«j.^ 




189. 


ff(^ ^ctVT. 


UlL * 


~v«« 


IW, -I x5i 


191. 


-2 \2 




XS3. 


1 lu'.i 


194. 


c-d\e^4 




195. 


1 * » -^ 

— - v^ — -fr. 




1 




19T. 


VSi ■^-. 96 


196. 


,!,"-+' 


-li. 




198. 


3r;ax-. 









iSf* 



Bedaoe to ndkak d tbe same degree : 

199. \3, \3. JOO. \4, \6. 201. 8, \<fv 

202. V4. \8- MS. %^, V2. 804. '*nI.\ '\UK 

205. V7, V5, 'MSO. M6. xSr, \4y. 207. vj. \|. 

208. VI, V|. «>9. >i, Vi, Vt- «10- vi \f 

»"• ^^. >/t "•■ N^- \'li- n/I'- 

213. 2oVc, 5x \%. 214. Vi, Vx-, \;lr. 

215. o*, ^, A 216. \f2a\ Vlr, ^ty. 

217. Vx, yy, Vy, Vz", V«^. 218. M49,V27, ^512. 

219. MCa - c*), V(a' - c)- 

220. MSa, \(o + 1), V(a - !)• 

221. V.^T?. a/^,V(«-1)*- 

222. a^"V2a^. 223. V, V. 224. V.V.V- 

2'25. "Va;,"-W. 226. V. "Vo". 227. V/V.V. 

228. (m + n)'^ (»+;>)•'', (l) + 9)"'''- 
19 



230. 


5V2-3V2. 


232. 


4V7 + 3A/7-5Vr. 


234. 


4^2 _ V18. 


236. 


>|24 - >(150 + V54. 


238. 


V500 + 'V108. 


240. 


3V2+ a|8 + 3V50. 


242. 


V40 + 2V625-3V320. 


244. 


6V2 + 4>;27. 
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Addition and Subtraction op Radicals. 

229. 2V3 + 3V3. 

231. 4V5 + 2V5 + 7V5. 

233. 5\2-3V2 + 4V2. 

235. 7 V4 - V32. 

237. 3^/2 + 4^/2-^64. 

239. - V405 + V605. 

241. 2V4-5V32 + 3S/108. 

243. 3V2-2V3. 

245. V729 + Sf27 + 2V48. 

246. 4V24 + 2V54 - V6 + 3V96 - 5V160. 

247. V128 + \/686 + V16 - 4V250. 

248. Vf+Vi. 249. 3V| + 7VH. 
250. 2V3 + 3VH-V5i. 251. ^M^ + \\m^. 

252. 8vf + V60--V-V15+ Vf. 

253. Vf+Vt+Vi. 254. Vf-Vi-V¥ + VW- 

257. 2 VI + V60 - V15 + vf + V^- 

258. V^ - V¥ - 3 V256 + V625 + Vf^ - VW- 

259. f VA + .SV| - tVV96 + 1.5MJ - iiVlT50 + 8Vf . 
«.. (i)-V|.4V..5.,(|)V3(-)-V^A 

261. V80» + Vl25a?. 262. V98a? - V50a;. 

263. V8c' + V125c». 264. S^jdx'y ^ x^l^. 
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265. \S2a + 5 \l2a. 266. 4/ %ip^ - ^p(l<p\ 

267. 5a?V3y'-yV48a;'. 268. Va'a; + 2 Va V + Vaa;*. 

269. q\i^p\ ^ p\lp\\ 270. ^32^ - 2 V40a;. 

271, V^ + i V-3 V27a;'. 272. jVa'ca; + JV4ca»*. 

273. V2a;* + 2 V2a^y' + V2y*. 274. \a'c + V8aV + ^iae\ 

275. A/I6a + 24 + A/54a + 81. 

277. 2^i2d!' - V8a - V2a» - 4a' + 2a. 

278. V2562* - VI62 + ^/81^^ 279. V32a? + Va? - V. 

282. (a — a;)Na^ + (« + ^Y^^- 

283. (a + xy^xy — (a — xy^jxy. 

284. V2aa:' — 4aa? + 2a — V2aa;' + 4aa; + 2a. 

285. (8ar^ - 24a^ + 18a:)* - (2ar» _ 12a;' + 18a;)*. 

286. Va' - a'c - ^a^~? - V(a + c)(a' - c'). 

287. 2V(a' + 60an + 75w') - V(48a' - 72an + 27n'). 

288. e^hd'^y^hf. 

«/ mw . /(m - ») ' 
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292. V2'"a'"'*'6'""'* + ^a'^^-^'^^ft"'* — "Va'^V*. 

Multiplication of Radicals. 

293. V3 X V3. 294. V5 X V20. 296. V3 x \'40. 
296. V27 X V3. 297. V12 x V27. 298. V3 x V18. 
299. 2V3x3V8. 300. 3^12 x 6V24. 

301. V3x2V9. 302. 4 V9 X V15. 303. V18x2Vl2. 

304. \'9 X Vi35. 305. 2 *>/27 x 5 \3. 

306. V54 X V9. 307. -2^/8x3 V4. 

308. V7 X V- 49. 309. V- 8 x V4. 

310. V9 X V81 X Vr29. 311. V9 X V^^^* X MSV, 

312. V7» X V- 112 X V14. 313. V125 x \^' X 'V5». 

314. \6 X V12 X V18. 315. V16 X V9 X V6. 

316. 5V12 X 3V8 x 6V2 x V3. 

317. 2 V2 X >/12 X V16 X V96. 

318. V-^s^xV-^. 319. |Vl8xfV3. 
320. iV8 X JV160. 321. Vf X Vyi^. 

322. 2V!|xiV|. 323. |^| X 1^22. 

324. 12Vfx3Vix4V|. 

325. V2xV3. 326. V4 X V8. 327. 5V2x2V5. 
328. V5XV125. 329. 4VtVx3V8. 330. 2VVxiV| 
331. VlxVf. 332. 3Vfx6Vi 

333. |V| X f VI X IVf 334. Vi X V4 X Vi- 

335. V2xV4xV3. 336. V54 x 3V6 X 5 V2. 
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337. V12 X V216 X V96. 338. 3 V2 X 2V3 X Mh 

339. V3 X V2 X Mh . 340. 3 V8 x 2 V6 X 3 M54. 

341. 4 V24 X 3 V18x2V24. 342. V12 x Vi X Vi- 

343. V2xV3x\5. 344. 2Vix3Vix\|. 

345. 12 V14 X V^ X VAV 346. VIO x VIOO x N/500. 



347. 
348. 
349. 
350. 
351. 
352. 
353. 
355. 
356. 

357. 
359. 
360. 
361. 
363. 
365. 
366. 
368. 
369. 



V18 + 2Vr2 -.3V8 - iVl28) x V2. 

V32 + 3 V4 - i V864) x V2. 

9V162 + 3V50 + 5V2 - 3^32) x V2. 

3 V24 + 4 V81 - 5 V375 + ^ V192) x >/2. 

V24 + 5 V375 - V81 - 2 V192) x 2 V9. 

V48 - 2V45 + V75 - V80 - V27) x 2V5. 

V4-ViV+Vi)xV4. 354. (V5+V|-Vi)x V3. 

3 + 3V6-5V8) X V6. 

V9 - 2 V45 + 5 V54) x V3. 

4+V2)(4-V2). 358. (V7 + V6)(V7 - V6). 

2V3 + 5)(2V3-5). 

5V3-4V3)(5V3 + 4V3). 

V3 + 2)(V3 + 2). 362. ( V5 - 3)( V5 - 3). 

2V3 + 4)(2V3 + 4). 364.^ (3V5- V2)(3v5- V2 . 

2V6 + 3V2)(2V6 + 3>/2). 

2+V2)(3-V2). 367. (5 + V3)(l - 2V3). 

5~2V3)(4+3V3). 

7V2-3V3)(4V2+ V3). 



370. ( Ve + vii)( Ve _ vii). 
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371. (V3+2>|2)(V3-2>/2), 372. ( Vs _ aS)( Vs 4->^). 

373. (V9+ >/i7)(V9_ Vl?). 

374. (Vs- >/i5)(V8+ -sfil). 

375. {^9+ ^){^9- ViT). 

376. (^12+ Vi9)(^12- VI9). 

377. (11^3 + 2V10)(V6 - -J5). 

378. (7 - V3)(V2 + V5). 

'379. (3V45 - 7V5)(Vf + 2 V^. 

380. (5V9+3V25)(V3- V5). 

381. (M27-\/2)(2M3 + 3\8). 

382. (V3 + V4)(V2 + V9). 

383. (2^ _ ^2)(3^4 - ^). 

384. («3+2^)(2^3+^). 385. (V3 + -j2)(Vi + VJ). 

386. (2A/3 + |Vf)(3V|-4V3). 

387. (1 _ ^+ V3)(a/6- -^2). 

388. (-J7 + ^/21 + V3)(V7 - MS). 

389. (^2- V3)(V2+ WS). 

390. (V3_2V2)(Afl7 + 12>S). 

391. (V2_ -\/2)(V5+ V7)(V2+ V2)(-Nf5_ V7). 

392. ^2 _ V(2 + V3) X a'2 _ >|(2 + V3) X a/(2 + V3). 

393. (3V2 + 2>(3)(2a/3-3v2)(3V3 + 2V2). 

394. (3>/5 + 7^/2 - 2V3)(4V5 + >|3). 

395. ( VA -i V2 + V10)(4V5 - VIO). 
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396. (2Vf + 3V| + l)(3>li-2Vi). 

-■ (l-4-v|)(^-l> 

398. (V2 - V3 + V5)(V2 + V3 + V5). 

399. (6V6-2V2-8V3)(3V6- V2 + 4V3). 

400. (5V3 + 3V5 + 4V7)(5V3 + 3V5-4V7). 

401. (2V2 + 5V15 - V3)(2V2 - 5V15 + V3). 

402. (3 V875~7V56 + 2V189)(5 W - 7\192 + 4^/648). 

403. (4V32 + 32^/2 - 2^/162)(3^/162 + 7^/32 + ^/1250). 

404. 2Vi-3V3 + 4V8)(3v8+ V18- V3). ' 

405. .4V25 + .2V200 - i\/75)(2V135 - 5^5 -10V15). 

406. (2Vf-8Vf + 3Vf)(3Vf-12- V6). 

407. (6Vf-9V| + 10W|)(2V|~3Vf-5Vf). 

408. (5+ V4)(V3+ V2). 

409. (2V3 + V2)(2 V3- V4). 

410. (V2 - 1 + iV32 - iV4 + iV2 - iV2)(V32 + V4). 

411. VaxVft- 412. 2Va;x3Vy- 413. aVwi x cV^. 
414. \^X-y|^- 415. 3Vcw;xVay- 

416. 4V5ac x 3 a^. 417. VlBa^'y x V4a:2/'. 

418. T'8^^xr^<r'8. 419. J^xq\j^' 

420. 4^^'x2^^'. 421. 2Vaa:x3Va:r. 

422. 3V2aa;x3V^. 423. V28a x V42a. 

424. V12ife* X V8P. 425. \/9«»V x V6«»c*. 



296 EXAMPLES IN ALGEBRA. 

426. %j4x X y2x. 427. '^2ax x \2ax. 

428. ^|cx' X V3c*a? x V2cV. 429. a; Vn X y V X « V»'. 

432. . V6a*6c-* x V3-*a-*6c*. 433. > x >• 

434. o "Va: X * "Vy X c'^. 435. ( ViT^)( a/m^)- 

436. 2V/X 5cA/(a; + y). 437. (a + 2Vc)(a - 3Vc)- 

438. d^lx+^Xx^^y^x). 439. .(pL±^ x 6 ^/i^T^^i. 



440. V6T«'---T)-xV'[:-^| 



-1) 
!)■ 



441. (7mVa'-c')(6n^^^,^^,). 

443. ( Va - V13) ( Va + V13). 

444. (xy + ^ab)(4 ^ ^ab). 445. (a— Vac+c)(-H/a+ Vc)- 

446. (a:'_a:V2 + l)(a;' + a:V2 + l). 

447. (a+ ^lb + Vc)( Va - V^ + Vc). 

448. (Va+ c\/^)(Va--cVa;). 

449. (a« + l)(a'-aV3 + l)(a* + aV3 + l). 

450. ( Va: + y + Vic — y)( Va; + y — V^ — y). 

451. (Va? + Va; - y + Vy)(V« - Va: - y + Vy) 

452. (4V3i^^ + 5V6^T2)(4V3S"^^-5V6iT2 

453. ( Va; - y)( Va; + y)( Va; + y). 
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«'• (Vo-f-j(/-^)<^^- 

456. ( V«'^)( A^^Ty)- 

457. 0'--"6'-+' + c*)0"6'"-*-c*). 

458. ( V+l)( Vm^6)( ;/S^"6)( V^"6)n(a»+6')-+"). 

459. J^±^xJK^XyP^-- 

/2c-d / 2c'"^ITd \ / 90* - (P /2^J^^\ 

/ a^-^9«^ s /9a ' - 12aa; + 4a;' \ / 3 /9a' - 12aa; + 4a:' \ 
\9a'~ 4? \ "i' + 6ac + 9a:' / \ \ 4^H^i2i / ' 

-• (:-^#iV¥)(#i=-) 

(ca: 3/c'a? + 2ca;' + ar*\ 
c + W c / 

/4a'-4ac + c» /9a» + 3a'c + oc" \ 

*^^- V "27a»-c« V 2^^ir? ; 

/ 3a -c IdaJ'c + Sa^ + c' X 
\2a - W 2^-ac / 

Division of Radical. 

464. V54 ^ V6. 465. V48 ^ V3. 466. V108 ^ V18. 

467. V56-hV7. 468. V500 ^ V4. 469. V80 4- V5. 

470. V243-^V3. 471. 6V964-3V6. 472. V64 ^ V8. 
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473. 12V75^4v3. 474. V48^2v3. 475. V36h-2V3. 

476. V54 H- 4V2. 477. 12V32 -j- 4V288. 

478. 3V8^6V27. 479. 12^75^5^3. 

480. V162-=-2\;3. 481. 9^5-^-2^/15. 

482. Vi -5- # 483. VA ^ Vf . 484. Vf -^ VJ. 

485. Vli^VM- «6- VM-VH. 487. 3Vi-2V|. 

488. iyiVf^^Vj. 489. ^Vf^fVf. 

*90. ^^Vrk-fVi 491. ^vff ^ ^V^. 

492. VA ^ V^i- 493. \1^ -^ \/3f . 494. 15 ^ Vf. 

495. 21 -5- Vf 496. 8 ^ Vf 497. 10 -^ V|. 

498. "V160 ^ 2. 499. *V567 -^ 3. 500. V297 -^ 3. 

501. V1620 -J. 9. ' 502. V448 ^ 4. 503. 6 ^ V24. 

504. 7 -^ V63. 505. 10 -^ V5. 506. 6 ^ V3. 

507. V64 H- V8. 508. V12 ~ V6. 509. V2 -r- ^S/8. 

510. V4 -^ V6. 511. V12 ^ V8. 

512. 5 V108 ^ 2V432. 513. V064 ^ VlO. 

514. V0324 ^ V.5. 515. \fl0.4976 -^ 2V5. 

516. V.8 -^ 2 "V.0025. 517. V.027 ~ V.0625. 

518. V*-VtV 519. Vi-Vf. 520. V^ - Mf 

521. "V¥-'Vf. 522. Vlf^Vf 

523. 4VI-3VI. 524. Vf - V^. 

525. (2V8x4Vi)-^(4Vix4V4). 

526. (3V8 + 5V2) -f. 3V2. 527. (3V10 - 4V15) -^ V5. 
528. 72V20+32V45)^2V5. 529. (V6 - 3 V4) -^ \2. 
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530. (V3 - 3 ^/6) ^ 'V3. 

531. (3V20 + 2V15 - 4V5) -^ VIO. 

532. (30 V4 - 36 VIO + 30 'V90) ^ 3 V20. 

533. (V5+ VI- Vt)H-V3. 534. (V4-Vi^r+Vi)H-V4. 

535. (3V5 + V15 - 3 - V3) -=- iVl5. 

536. (2 V2 - 3 V3 + 7 \/6) ~ 5V2. 

Solve the following five examples without rationalizing : 

537. iVi-^(V2 + 3Vi). 538. |4-(V3 + 2VJ). 
539. IVf - (2V5 - 3Vi). 540. f Vi ^(3 V2 - 4 Vi). 

541. 11VJ^(3V2 + 5VJ). 

542. 4Va«c^2Var. 543. V125a'^6c -^ V5a'6. 
544. Va^y^ -=- Va^y. 545. 12 *VaV _ 3 \ax. 
546. V54^' -J. V2^. 547. V^'cd ^ Ma^bd. 
548. a/16?^ V64a:*. 549. V26a» -^ V^a. 

550. V8.^^i 551. ^1+^^. 55.. ^.\0. 

553. ^^.^< '"-n/^^C 

555. V^ -7- Vifc. 556. V<f* -^ V<?. 557. V^i -=- >. 

558. \ix ^ Va. 569. 4Var^ -5- 2 V«. 

560. V2mV 4- V2mV. 561. V6e/' ^ V9ey*. 

562. V122^ -J. VSy*. 563. 3Va'c^5VaV. 

564. 12 Vi>3' -=- 4 Vm- 565. 4Va' 4- 3 Va'. 

566. fVa: -^ | Va». 567. 4 \iax -1- 3Va^. 



300 EXAMPLES IN ALGEBRA. 



668. 


Vo'a: ^ ^lax. 


569. 


30VeB -7- 5 Vc***- 


570. 


V14ay^ 


V28a;'y'. 


571. 


V3a; -1- ^^a:*. 


672. 


> -5- Mi. 




.573. 


6c "Vo6 -i- b >. 


674. 


V15o'6 ^ 


. V25a6'. 


576. 


Jii-V*-=-ff>. 


576. 


Vmn'-y 




577. 


n/2-n/^'- 






Ratiohauzation. 


678. 


1 
V2' 


579. 


1 

V2' 


««»• w 


581. 


2 

V2' 


582. 


10 

'^2 


- ^i^- 


584. 


V5 
V3' 


585. 


12 

5V3 


- It- • 


587. 


■JIO 

2V5 


588. 


3V8 
V6"' 


"«• 3'4* 


590. 


12 
M3' 


591. 


1 

M27 


«^- .^4 


593. 


3 

V12 


594. 


V5 

vio 


«««• fs 


596. 


6 
4V24 


597. 


10 


698. f 


699. 


^1 


600. 


6V40 


601. *^^^ 

4VI 


602. 


|V3 
3\|| 


603. 


2V6 

V2 


604 1^^*. 
*"*• 3V24 


605. 


3>/2 

■V9 


606. 


12 \/192 
"4 V729 ■ 


607. -^. 
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608. -• 609. .yf- 610. ^• 

Vw \y V* 

611. #. 612. X,. 613. %. 

\n V^ Va 

614. 4- 616. 4- 616. '^. 

„,- 1 «,„ 4a „,- 2cd 

617. v-,- 618. s-,^ 619. 



Va» M3a' Vied* 

620. ,-K^- 621. ^,- 622. 



\/2n5* V •V27y' 

623. ^ 624. ^. 625. ^; 

626. — ^- 627. -^. '•"° ^ 

«32- 2vl3-2- «33. 

638. 4=-|- 639. 

-J5 + >/3 

3V5 — 2-»/2 
644. l-±^„. 645. 



3- 


^5 


- 4 




5 + 


V3 


1 + 


V2 


2- 


>/2 


4 + 
3- 


V5 
V5' 


7V5 


-3 


-JIO 


- V2 


V5 


-^;3 



6 + 5V6 • M + i 

2 + 3VI . . 



O^O. 


5 V6' 


631 


7 




■y/lO + <J3 


634. 


6 

4+^17 


637. 


3V2-1 
3V2 + 1 


640. 


V8+a|7 

V7- V2 


643. 


1-4a/5 
6 + 2V3 


Rid 


a/2+a|3 




i4-i4 


\-i 


A 
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EXAMPLES 



649. 



. V^ — a 
661. ",^^^ • 



653. -- — - 

^Vy + yV^ 

655. 



657. 



659. 



661. 



663. 



665. 



667. 



669. 



V^34~2 
Va: - 4 + 2 

1 + vnr2^ 

1 - Vl-~2a 

vr+^' + vr^ a* 
Va;» + 1 + "Va^':rf 

V?i*-|- n -I- Vn* — n 

V^^4VF ir2 

2V^ + 3VA;^" 

1 
1 + V2 - a/3* 

4 

V3 + a/2 + 1* 



IN ALGEBRA. 
650. ^^+^^ 



654. 



656. 



658. 



660. 



662. 



664. 



666. 



668. 



670. 



V6- Vc 


p<i + i<p 


<P+ <q 


m' 


o + Va' — «»* 


Vc»+l-c 


Vc* + 1 + c 


a; + Va* + 2 


a; _ Va^ + 2 


Vc + 2 + Vc - 2 


Vc + 2 - Vc - 2 


Va; + y + Va; — y 


Va; + y — -^ — y 


S^|a-2^1a-l 


2 -Va - 3 Va - 1 


4 Va — 1 + Va + 1 


3^la-l-2^|a + l 


1 


^ + V3-V5 


4 


V3 - V2 + V5 


23 



671. 672. — 

V3 + 2V5_A^ 4 + 3-y^ + 5V3 
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673. -JA±^_. 674. ^.V^- 3j^. 

675. ^-^^^. 676. ^+^ . 

1 + V2 + \3 X + Vry + y 

677. ^-f+^l 678. izL^^f . 



679. 
681. 



-^ + V3 + V7 ' 3-2V2 + 3V3 



1 

V6 + V21 - VIO - V35" 

682. ^^-^^ g 

A^_V3 + V5-V6 

683. -^^ ^^ ^. 

Vio + V20 + V40 - Vo - V80 

584 (V2 + V5)(V5 + V3) 

V5 + A^ + V3 

\|9"+ \/6 + V4 ^ 3* 1 2*' 

689 _^ 690 V4-8V72 

Extract the square root of 
691. 4 + 2V3. 692. 7 + 2V10. 693. 49 + 2>/48. 

694. 15 + 2V56. 695. 4J + 2V2. 696. 6-^20, 
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697. 5+V24. 698. 7 -|- 4V3. 699. 11 + 4V7. 

700. 8-4^3. 701. 19 + 4V21. 702. 31-4V55. 

703. 30-10V5. 704. 37 - >/640. 705. 101-28V13. 

706. 4-V15. 707. 6-^11. 708. 5 -f V21. 

709. 9 - ^17. 710. 46 - 3^20. 711. 28 - 5V12. 

712. 75 - 3V96. 713. 4^ + 2^2. 714. 2 J + V5. 

716. 4f-V3. 716. 9f-2^2. 717. 4^ - |a!3. 

718. i-fV5. 719. f-|V21. 720. ||-f J^6. 

721. ^ - V*. 722. H + iVf . 723. ^ - J# 

724. V27-.V24. 725. V24+2V12. 726. 4^2 -|- 2^6. 

727. 3Vir-2V14. 728. 6x + 2x^15. 729. a-2V^r:ri. 

730. a;-2V^'^. 731. 2-2Vr:^. 

732. y-25Vp'-g'. 733. (c + a:)«-4(c--a;) Vc^. 

734. 2y — 4 -yjyx — «*. 735. m — n — 2 Vwi — n— 1. 

736 :J«:+_V_« ±^J^ 737 2 + ^3 _ 2 ^ V3 

3Vc 3Va ' 2- V3 2+ ^|S 

738 ^-y _ ^ + y . 739 -^12 

'"^^^ V^ » ^y V:i? + Vy ; (1 + ^2)(^6 _ V3) 

V2 -I- -y/45 
V2+ V7-2Vro 

13 4 



740. 



741. 



Vll - 2V30 V7- 2Vl6 A/8 + 4V3 

_.- a — If a— 1 1 — al 

742. r^-F 1 FT 

a+1 [ Va- 1 a+ ^la} 



743. 



744. 



745. 
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Vw* + n* + Vw* — n* Vm* + n* — Vwi* — n^ 
Vm* + n* — Vwi* — n* Vw* + n* + Vw* — n^ 

2 + a/3 2-V3 



a/2 + V2- V3 V2 - V2 - V3 

(3+^3)(3+^5)(V5~2) 
(5-.j5)(l+ V3) 



20 



IMAGINARY QUANTITIES. 



1. 
4. 

7. 

10. 



V-4. 
V-26. 







2. V-9. 

6. V-81. 

8. V-oV. 

U. V-12. 

17. V^Tei. 



12 



3. V-16. 

6. V-c«. 

9. V- (X + y)\ 



15. V-a'. 
18. V-729. 



V- (2a - 3a:*)". 



23. 

26. 
29. 
32. 
34. 

36. 
38. 
40. 
42. 



(V-a)\ 
M- 81. 



24. t\ 



20. V-(a:'-2^)« 
22. H". 

25. 1. 



27. i». 

30. (^-1)". 

33. \(_16. 

35. \_625 



28. {A. 
31/ ^M-i?". 



Addition and Subtraction of Imaginabies. 

V^9-|-V^25. 37. V^49 + V^^nM. 

V^4 + V~8r.* 39. V^36-V^^64. 

3 V- 81 - 2 V^^nii. 41. V^+V^- 

a^P^^^^J::^^. 43. V- 25a;» - V49^. 

806 
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48. V^ - V^^64 + V^r49. 

49. V^Tg? + V- 25<^ _ Vw?. 

50. 3V^r4-V^l25 + 4V^r9. 

51. 3V^r?-2V^ri6? + 4V^r9?. 

52. v^r^' + V^^' - V^^. 

53. («+y)V-l +a;-yV^rT. 

54. ^|z^+~2^'Z7^ - ^m^. 

55. V^T^* + V- 16** + V^^ - aCT? - V- 81a!*. 

56. 2 V- m» + 2 V- m*n - 4 V- m'li'. 

57. 3* V^HL +. (2* + 4y) V^i_(3a: _ y V-l) + 5x V- 1. 

58. V- (« - c)' + V(«' _ 2ac + c*) + V^16aV. 

59. V- ( j> + (?)'- V- (j> - g)' + V^(l+j))'g- VZ-4g 

+ V- (1 -pyq. 

Multiplication of Imaqinaries. 

60. V3 . ^^^. 61. aPS . V3. 62. V6 • ^^^. 

63. Ar^A/^n2. 64. ^zr^*.^jzrb\ 

65. V-2a; • V- 8a;. 66. ^[~c . V^. 

67. V^^-V^. 68. ^^-['^Z^k. 69. V^^^-V^. 

70. -V^aT^. • 71. -V~8 -Arr2. 
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72. 
74. 
76. 
78. 
80. 
82. 
83. 
85. 
87. 
89. 
91. 
93. 

95. 
96. 
97. 

98. 

99. 

100. 

101. 



-. V^16i7. V-9jo*. 

2 >rr9 . 3 aT^. 
_ 6 V^ • - 3 V^Tg. 
V6 . V^Ts . V^r2. 
V^3w;i • V^3np • -^ 

V- 27c» . \(- 32c'«. 
i V— a*. 

tV^r25.W^^9. 
tV-~9- V531. 



73. V— 4n,' • V— yi. 

75. _ v^r8^._ v^r2^ 

77. -2V^-7V^. 
79 



V-24. V^^- V-2. 



81. 
— 4?wp. 

84. M-Sla:*. ^- 16a:". 

86. - XiZTi^^ . - aT^^^^S?. 

88. lATITg. Vl6. 

90. t* V^^e". W^64. 

92. VcT^T- vn^T. 



94. V-l- V-tV 



/ 4 / '9 /ie 

\"36*"\-4'\-9' 

/"~16 r~4 /"~5 
\-"25'\/~5W"9' 

2 /31^ 3 r~3^ 4 \ T 
3\ c* '4'\~4:c^'5\"6a** 

V^2- V^4- V^5. aP^. 

, 2 V^^ • re V^^ • V-l? • y V^3. 



-5V: 



102. 
104. 
105. 
107. 
108. 
109. 
110. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
122. 
124. 
125. 
126. 

127. 
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a;+ V^)(a;- Ar=3). 103. (3- V^)(3-h V^). 

3 + 2V^)(3-2a/:IT). 

3-V::2)^ 106. (i + V-3y. 

2-5ACT)(3-h4V^). 
3-2V^)(2 + 3V^). 

4 + Ap7)(8 _ 2 V^). 

a + ci)(a-d). 111. (3 - i V8)(2 + ia/2). 

V^2 + 3 V^K VI^ - 3 V^). 

3 ^^:^) + 2 v^(3 >rr"6 _ 2 v^. 

V— (m -I- n) -I- V— w)( V— (m -I- n) — V— w). 
4 V^^ - 6 Af^)(2 V^^ + 3 V^). 

14.V33)'. 121. {l^^|zrs)\ 

2V^r3- V^l)'. 123. '(V-'3-h V^'. 

5 _ V- 7 - V~^)(5 + v^y + V^:i). 

V:r3 + V^2 - V^( V^Ts + V^2 + V^i). 



(-^-')(-^> 
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128. 
129. 

130. 
131. 

132. 
134. 
136. 
138. 
140. 
142. 
144. 
146. 
148. 
151. 
154. 
157. 
159. 
161. 

163. 
165. 






(._! 



^^)(' 



~ 2 )' 



(-»-fv-.)' 



Division of Imaginaries. 
V^ -5- V2. 133. V^ -T- V^. 

i -s- 1. 149. 1^1. 

- 1 ^ - t. 152. 1 ^ i^. 



V- 52 ^ V- 13 



135. V^TTe ^ V^. 

137. Vl8-=-V^^. 

139. a -h V^^. 

141. ^IZTd'^^TTd. 

143. aTTU-^aT^. 

145. _VT4-5->rr2. 

147. t-^1. 

I 150. -1^1. 

153. 1^1*^ 
155. i^i'. 156. t*-5-t. 

158. ^f^x -h V^^. 

160. V— win -5- V— w- 

162. V— np -i- V—^. 



164. V- 2a; -^ V- 5a:. " 
166. - V^66 -h - V^Tt. 
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167. 


6 a/3 -5- 3 V^ 4; 168. 


6V-l^-2V-9. 


169. 


_ 5 V- a; -5- 3 V- 4«. 170. 


- V- 1 -T- - 6 V- 3. 


171. 


V3-;-jV-5. 




172. 


(V-12-V-15)-- V-3. 




173. 


( Vl6 - V8) -=. V- 2. 




174. 


(2V8-V-10J4--V-2. 




175. 


( V- 12 - V18) - V- 3. 




176. 


(1 + v:n) ^ (1 _ v^i). 




177. 


(5 _ V- 2) H- (1 + V- 2). 




178. 


(V-3+ V-2)^(V-3- 


V-2). 


179. 


(5 + iV3)^(5-iV3). 




Factors of 




180. 


X + y. 181. c* + 5. 


182. d}-l. 


183. 


|)' + 25. 184. 


a' _ 6a + 13. 


185. 


5» + 85 + 17. 186. 


»• - 8a; + 25. 


187. 


m' + 6m + 34. 188. 


a' _ 10a + 31. 


189. 


36' + 66-3. 190. 


5n' + 6» + 2. 


191. 


4a' _ 4ac + 3c'. 192. 


IBcP + 8dife + m. 


193. 


c'-fo + l. 194. 


3/' + 2/-14|. 



EQUATIONS CONTAINING RADICALS. 

■>S~r2 = 3. 3. 5 = 2 A& -h 1. 
ll-4V5i=9. 6. %Jx = S. 
A/2i^=-3. 9. .6+\2a: = 7. 

11. V5i~n = 2 vs~+3: 

13. a == V^ + c. 

15. Mix + 11 = VIO2: - 4. 

17. ^^^^73 ^4^—' 



19. 2 A^-h 8 = V4?7n2^4l^. 

20. V37"-|r2 = Mdx" h^IOj; - 6. 

21. Vj: + 5 = 5 - V^. 22. _a;4-7 = V?7^. 
23. V^ — V5 = ^lxZl''5. 24. V^li* = V^ + w. 
25. ^ixZTa = V^ — Va. 26. c + a; = V^H- 5cx — 2^*. 
27. ^id -\.x=:d+^, 28. a;+ll + V^T=5. 
29. V^Try_ Va:-14 = l. 



1. 


A/i=2. 2 


4. 


V5y + 5 = 5. 8. 


7. 


V^j; -7 = 2. 8. 


10. 


a/80j; - 43 = - 3. 


12. 


d "Vx = c. 


14. 


V« + 36 = 3 V*. 


16. 


V«-3 


18. 


V^-8 4 
1 _ "dS ~ 3" 



30. 3V^33"+ V9a; + 1 = 14. 

31. V:c-f 2a = V2a + V^^. 
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EQUATIOXS OOXTAIXIXG MULDICALS. SIS 



32. %cr -J- a = — ^^ =- 3S. 2 vr — vi = >4J — <v 



34. \x 4- \a + X = 



35. Vx - vr^ 9 + 1 7 = ^i~r23, 

36- -p^ = ^-— - S7. ( vr + 15)» = x-Ji. 



38. <x^S-{- \3j: _ 2 _ A8rH- 8 = 0. 

40. Vex 4- a6 4- Vcr — aft = V4<a: — 2a6. 

41. VVi + 3 _ V Vi _ 3 = A^. 

42. ViT5= Vj:* -f 15x -f 10. 

-p— — 7= + -r / = Va. 

44 12 V^-11 _ 6V ^+5 ^g 2 V.r ~ 1 _ V.r - 2 

4V^-4i "■2Vi+| ' 2Vc + |" V^-j' 

46. Va? 4- 2a - -J[x~+2h = 2 V^. 

47. V^ — a — V^— ^ = V^ — Va. 

48. ^7 + 3 Vr+TVH^ = 4. 49. WT^ = J + A^. 

50. :^S-itif=6. 51. y^^^+Va-^^^^ 

Va 4- a; — V« Va 4- aJ — V<* — a? 

52. V^rpiO = Va/o; +21-.1. 



314 EXAMPLES IN ALGEBRA. 



53. Va^ + 6a;* + 4 V9 x" -f 8a:" = rr + 2. 

54. ^&4 + J^4 = a. 
7-4a^~7 1-6a^"7 



55 



2V^-7-3 6 + 3Va;-7 



56. VVV4a; + 10 + 6 = 3. 

58. — - = ^ + 2Vc. 

59. i^ = l_ ^ 



60. -1^ - - + _-.= = 4a:(a; - 1). 

X — \ar — 1 a; -I- ysir — 1 

61. a;-' + ar^ = Va"' -|- <A^^or^'^^^. 

62. Vl _|_ a? -f Vi + Vl 4. a; — ^i = a. 

2 a: \4 a: \ x 

64. ^(^(^(V(^(^ + 123) + 4) + 5) + 6) + 1) = 2. 
Va: + a Va:* + 3aa: + 2a' 



65 



66. 



V4? -"3aa: + fa V4ar^ + ^ax" 

Va:+ Vi — Va: — Vi = ^^/ — ^-— . 
-^ \ a: -I- \a: 



PURE QUADRATIC EQUATIONS. 



1. 


a? = 81. 2. 


Sy* 


= 80. 3. 93;* = 16a'. 


4. 


as* = 1.69. 5. 


cy*: 


= d'. 6. a; = ^. 


7. 


* * 8 


2a; 

7 ' 


= 1. 9. |a^=1.08. 


10. 


--1.4. ... 


y'+aJ=5y'. 12. «* — o6 = c. 


13. 


3a;* - a = a:» + 7a. 




14.3+10 = 1. 


15. 


/..-• 




IB 2 1 

"• a:* + 1 - IS- 


17. 


¥ + 8.«--2. 




IS. 2(3y'_14) = 3y'_l. 


19. 


y* — o = c — y*. 




20. (x + 1)' = 2a; + 17. 


21. 


WW!* + n = n** -|- m. 




22. 4a; + 2_2-+^«. 


23. 


_ 20a; _ 135 
^*- 4_3a; • 




-(-l)hl)-"- 


25. 


x-1 5 




26. (a;+2)(a:+3)=42+5a;. 



27. (4 - a?)* = 4(1 - a:)'. 

28. 2a;(3a; - 12) = x(^^x - 24) + 162. 

29. (« + 6)(a?-6) =13 + 2a;». 

815 
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30. __ = _^-. 31 g^=__-. 

32. :r'-?-o» = 2c'_3ac. 33.^ + ? = ^^-^. 
4 X a ax 

34. (5 + xy + (5 - xy = 148 

35. (4a; + 3)» + (4a: - 3)* = 144. 

36. (a:*+l)(a;» + 2) = (a:* + 6)(a:»-l). 

37. 4a; - 150a;-» = a; - 3a:-^ 38. -^-±4- = —+^^. 

3a; — 1 a; — 3 

«« « 4 a; 16 ^n 4 ^ 5 3 ^ 105 

3«- 4 + . = T6 + T "• 7^ + 7 = 4^-28- 

41. (a;+l)»-.(a;-l)»=728. 42. ^^^^^5 = ^. 

43. V2?+ 4a; = a; + 2. 44. - + - = — ^— + a;. 

' ' XXX* 

Af^ I Q 2VlO 

45. \a; — 3 = — , 

47. 3a;* = 12. 48. 3a;* = 81. 49. 4a;* = 500. 

50. 2a;* = 50. 51. aG*=:2a/2. 52. 5 a/? =20. 

53. Vw; + m = Vti; .4. ^n' _|_ i«;*. 

54. Vm^V^T^ = V^^. 55. Va;» + ^x* - a* = a. 
56. J^^— = A&. 57. Vi^~? = c ^^iTZT. 
58. 15 + V?Tl7 = 24. 59. ( V9+1? _ 2)» = 64. 



PURE QUADRATIC EQUATIONS. 
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60. 
62. 
63. 
64. 

66. 
67. 
68. 
69. 

70. 
72. 
73. 
74. 
75. 
76. 
77. 

78. 
79. 



3^ _ V2(a;* + tV) = ¥• 61. 12 _ «« : i«« = 20 : 5. 

^a;* + Ja;« _ 3 : ia;' - K + 3 = 3 : 1. 

i{x'-dy:a^-5 = 2:l. 

t;(10 + 2;*)* 



VyT? = V + y*- 65. 



Vv 



-(st;)/ 



i(^ - K) - i(^ - K) + K^ - T>') = 0. 

K3:i^ - 7) + i(25 - 4a;") = J(5a;» - 14). 

(3 + a;)(l - a;)(5 + x) + (1 + x)(^d -a;) (3 -a;) = 16. 

re + (a* + «»)* = 2a'(a' + re*)"*. 



a — Va* — a;* 
a + Va* — «^ 



= c. 



71. 



V3a^ + 4 + 2 
V3?+T-2 



= 3. 



Vg^P - Va;« _ 1 ^ 

V?^ 1 + Va?* — 1 
a^'-L-aj + S a^' + a; — 8 _ 



ar' + 4 
a;* 4-a; + 1 

a;* _ 3a;" + 4 



ar^-4 

a;'' _ a; + 1 
a; + 1 

a;»_3 



= 6. 



3a;* + 2a;" - 4 " 3a;" + 2' 
a; + a + 26 6 — 2a + 2a; 



a; + a — 26 
5a + 6 -♦- a; 



6 + 2a - 2a; 
a*(a + 56 + a;) 



a + 56 — a? 6"(5a + 6 + a;) 

vr+r?+ Vi + a;» + vriT? = vrr^. 



, __ Vm" — a;" m + Vwi" — a;" 



m 
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80. r-^^= H , = X. 

81. ^ + ^ *-^ ^ 



»» - 6a? a:« -I- 5aj " «» - 67 



83. ^ H = — -^— - + . 

X -^m z J^m m — n w+n 

84 ^ + « a; — a ^ 3a + 26 3a — 26 
• X IT^ '•' i^~i ^ 3a -26 "^ 3a + 26' 

85 — ^ - ^-^ 2 

2 + «"a?-4~«-4''"i»-2a:-8' 



AFFECTED QUADRATICS. 

1. re" = «. 2. 3^+15x = 0. 3. a;*— Sx = 4rc. 

4. a;' - 4rc = - 4. 5. re" _ 6a; + 9 = 0. 

6. «* _ 6a? + 5 = 0. 7. a:" - 5a; + 6 = 0. 

8. a;* - 8a; = - 12. 9. a;* - 8a; = - 16. 

10. a;'-10a; + 16 = 0. 11. a;» + 2a; = 8. 

12. a;*_5a; + 4 = 0. 13. a;* - 3a; = 4. 

14. a;* _ 3a; = 10. 15. a;»+ 6a; = 7. 16. »» + a; = 30. 

17. a;' + 3a; = 4. 18. a;* - 4a; = 45. 

19. a;" - 12a; + 35 = 0. 20. a;" + 9rc = - 8 

21. a;* + 120 = - 26a;. 22. a;" + 84 = - 20a;. 

23. a;^ + 20a; + 99 = 0. 24. a;" _ a; = 132. 

25. a;* _ 35a; = 200. 26. a;" - 15a; = 154. 

27. a;" + 29a; + 210 = 0. 28. y* - 7y + 6 = 0. 

29. 2/*-3y = 10. 30. 2^ + 5y = 14. 

31. y_ 7^ + 10 = 0. 32. y«_y + 3 = 45. 

33. y'_12 = lly. 34. y» - 3y = 28. 

35. y* _ 3y = 130. 36. y» + 5y = - 6. 

37. 5f 4- 20 = 25y. 38. 2' _ 2^ = - 19. 

39. 2»_224.2 = 0. 40. 2' + 13 = 42. 

41. 2* + 122 = 44. 42. 9w;'-12t(; + 4 = 0. 

43. 9w;* - 6w; = 24. 44. dw" + 18w; = 72. 

819 
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45. 4w;* - 4ti; = 3. 46. 4ti;* - 8w = 5. 

47. 4ti;* + Sw = 5. 48. 36w;* - 36w = — 5. 

49. 64ti;* + 48ti; = 7. 60. 2« = 2 - ic*. 

51. re" - 4a: + 1 = 0. 62. a:* _ 5x + 2 = 0. 

53. a;« - X = 1. 64. a;« - 2a? = 4. 55. a;^ + 5a; = 10. 

56. a:* + 2a; = 6. 57. a:» _ 7a; = 7. 

58. 2tt* - 9ti = - 4. 59. 6u' + 8 = 22w. 

60. 6w' + 5m - 56 = 0. 61. Sw* + 5m = 42. 

62. 6tt' + 4M = 273. 63. 10m' - 8m = 312. 

64. 2m' + llw = - 5. 65. du" + 7m = 7. 

66. y'-|y = i. 67. y« - f y = ifi. 

68. y* - 6fy = 18. 69. y" + f y - ^ = 0. 

70. y' + 1 = 2iy. 71. y» - |y = 1. 

72. y»_ty_| = 0. 73. y» + |y = 3. 

74. y»-gy=310. 76. ^-^ = 3. 76. :^_| = ^. 

77 ^^2® 9^ 78 ^^ ^^ ^ 

^^- 12+ 3" = ^"^^ ^^- 2'^-3'^ = 8* 

„^ 01? 3a; 5 «^ ^^ 5 

^^- 4-T=2- ««• ^-^i = i- 

81. 3. = 5 + 10i 82. 1+1=1+1 

1 13. _ 1 

8a^ ~ "24a; 2 

„^ (x-12)' X a:(a;-9) (a; -14)' _ 

«*• ^6— --9 + -18— = - 2— + ^- 
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2x + 5 X — 4 ^ 2x(^x ~ 7) 7x 
~~6~ " ~T" "" 6 " 10* 

(a:-8)(a;-10) (rg-12)' x(ix - 15) ^ a: 
^^- 4 8—= 5 + 10* 

2^ 5 16_34^ 76» 5 
3 "2" 16" 69 ""115 + 6* 

88. w = -^' 89. w ^ = 6. 

w — 2 w — 5 

«/> 6 2 ^ «, 36 1^; ^ 
90. ^ + - = 3. 91. 5 = o + 4. 

92 _J? L_. 93 _^^_6-??. 

''''• t/; + 60 " 3«; - 5 w; + 2 3u; 

_21_ ^y __ 23 T(;4-12 ii; _ 78 

^*- 5^~^""7""y* w; +t/; + 12"15* 

**/• ^ — 6iu „ 1 /*« 4 ^ 10 
96. 5- = w;_3 + w;-^ 97. ^+1= o" 

w; + 3 ^ a + 1^ 2 + 2 

98. -. ^ - 3 ^ = - 5. 99. J. + ^ = 3. 

1 + 22 1—22 2 — 3^2 + 4 

100. _L_ _ ^_ _ 1. 101. -^ + —2- _ 13 

3« + 2 a - 1 - 2 « + 2^7-2a- 6 

2 2 7 

K 7 1 

103. 



6(2 - 2) 3(« - 1) ~ 4 
104. -JL_„ = « Ht3 . 106. 2« - 7 « + 1 



M+8 2«+l M — 1 3w+3 

109. l?il=i^_^_. 107 « + -5 2u + l 



u-i-.Q |{ -|- 2.^ ^ — '^ u + 2.§ 
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*• u + .5-3«-3.5 2M+l-4tt+i 

no 3t« - 1 2m + 1 3m+» 6m + I 

**"• 4tt + j-5u + 2t' 2«-i-2M + |* 



112. 


-A +8y-_ ^ . 113. ^,+ ^_ 
y + 6+ ^ y + 2 y-5+y 


42 
-2y+ 7 


114. 


5 4 3 115 ^ ^ 
y_2 y-y+6 "**' y + 2 + y- 


14 

y + 4 


116. 


3x 4 4 
X- 2'*'2-a;~a; + 3 




117. 


6* 4 16 
5a;-6~2-3a!~3a!_2 




118. 


3 162 8 
l-2a!-a; + 2~2x-l 




119. 


12a; 2x - 3 14 




3a;_l~ 2. ~ 5(1 - 3a;) 




120. 


1 17 1 
w" — 1 1— «)~8 w + 1 




121. 


1 1 13 




w» _ 3m; ~ 9 - «)• ~ 16w 




122. 


1 3 1 

M>'-4~2-M)~ +3«)+6 




123. 


15 3 220 fl 




3m)-1~4~9w'-1~3w + 1 




124. 


5 10 2 
M + I M + 10 ~ 3m _ 3* 




125. 


1 2 13 





w + 1 l — u 4t* — 1 
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,«« 3 5 6 
126. J- • 

w - 1 ^ w _ 2 - iz - 3 

,0.7 3 2 8 
127. ^ + -, = ^• 

5 — w'4 — w u + 2 

128 y + 3 , 16 - 2y 26 

' 2 "'"2y-6~6* 

129. ^-4 o - 6 = ^ _ ^• 

y'-4y + S y-\ y-Z 

y ^ y + 5 2 2y-l^y + 5 6 

132 y + 3 5y - 3 22 _3yj- 1 2y-7_5 
^^' y-2'^5y-6~ 3* 13y - 15 2y -8~2' 

lly + 15 ^ 5y — 7 * 

135. '' + ^ _ ^±A = _ -i^. 
' V -\- 3 V + 5 V + S 

136 3t> + 2 3t> - 2 15i> + 11 
3i; - 2 + 3t) + 2 ~ 3«; + 2 * 

137 ^^ + 67 f _ 2 
40i)*- 36 ■•■ 30«;' - 27 ~ 3 

138 ^^ + 1 !! 1+J 

""• 9v - 3^;' ~ 21 - 7v~ 21t) * 

3v — 7 ^ V — 1 

3t>-6 7 11 -2t; 

• 5 - » ~ 2 ~ 2(5 - 2t>)' 

141. '^i + ^| = ^^^- 
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142 3 _ 1_ _ 3 - 5 

..« -- Ix 2x* 

+ Zx + 1 + 21'a:* + lOx + 1 - 

144. — ^ ^* - ^ 



a;» - 2a; - 16 re" + 2a; _ 35 " re" + 10a: + 21 
4a; + 6 32a; + 3 9a; - 2 



2a;* _ 6a; - 12 "^ 4a;" + 8a; +3 " 2a;» - 7a; - 4 
11A ^ ^ + 1 « — 2 2 — 1 

r+i + 2 + 2 = r_i + ~^* 

147. 





«_3 a 

~ 'z + « + 3 


z + Z 2 

~ z -S 


z-2 
«+ 2" 


8_3 «+4 
" a + 3 ~ z~-i 


z + 2 



148. 

149. Vm^4-Vm^=6Vw. 150. 3u; + Vio = 5 Viw. 

151. w; — Vw + 1 = 0. 152. Vw' + 2 = w. 

153. Vm^ + 20 = w. 154. 3w; + 2 Vm? = 1. 

155. 7w; - 52 = V2w;. 156. 2w - 5 Vw = 3. 



157. 2w; + 1 = V6«; + 3. 158. tx; + 2 Vt« - 6 = 6. 

159. w - 5 = Vw;-3. 160. w; - 1 + Vttr+^ = O. 

161. 8Vw-8ii> = f. 

162. (4t/; + 5)*(7t(; + 1)* = 30. 



163. ti; + 2V3w> + l = 0. 164. 3w = (5 + V30w - 71. 

165. •u; + |A^ir+4 = 7. 166. 7w) - 33 *= V3w» - 11. 

167, 5y = 2 VSy" - y + 15. 168. 7>^= 3 Vy*+3y-69. 



169. 
171. 

172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 

180. 

181. 
182. 
183. 
184. 
185. 

186. 

187. 
188. 
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>^+V5r+T=5. 170. >^;-jri + -^, = 2. 



y-i 



= 4 + 



A^-l 



y + i 



A^+l ' 2 

(5 - A&)' = 2(7 + ^y). 

Vwin: 4- V3w + 3 = 4. 
Vtr+2 + vsiTfi = 8. 

V2w 4- 3 - -^-^ = 3. 
Vl + 4w — Vl — 4tt = 4 Vw. 
Vw^ 1 + V2w — 1 = V5w. 
Vw + 3 + Vw + 8 = 5 Vw. 



V2irf 4- 

V3w + 4 + V2w + 1 = Villi 4- 5. 



V3 — 4^4 + V5w + 2 = Vti + 5. 
^2-^ 4- 9 + V3tt - 15 = V7ii + 8. 
V2iHr7 + V3w - 18 = VTiaTI- 
V2m - 3 + ViMH = V6w + 28. 



+ Va; + 3 = 



V2?T7 - ^a? -x + l = 1. 
V4a^ + 6rc - 9 - 2 Vic* - a; - 4 = 
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189. 



5 + 



t+'^2-^ z-42-z' 



190. :. -^ i+-.__L=^^=3. 

1 + « + * Vl + a + «• 

191. ^-±i =« + :§. 192. V^^9M^-1 = V^- 
« — 1 ^a 

194. V2?+ 92 + 9 + V22'+ 72 + 6 = ^. • 

195 ^[^~^' ^ '/^^ 1 ^^. 
^^^- \42-l+\'2+l="6 

196. a:» + 3;>' = 4;)a;. 197. x" ^Sqx + 2^ = 0. 

198. a:» + 8ca: = 9c*. 199. x" ^ 4dx = de" - Ad". 

200. a^ + 2ax=b* + 2ab. 201. re" + 2ac = c* + 2aa;. 

202. af + 2aa; = 2a + 1. 203. 4a:* + m' = w' — 4ma?. 

204. a;' + 6te = Ut\ 205. 9a;* - 6aa; = 6' - a*. 

206. a:* _ a = 1 + aa;. 207. a^ — 2aa; = 46' — a*. 

208. 2a:* — aa; = a*. 209. y*_ 2(m— w)y = 4mn. 

210. y* — (a + c)y = — oc. 211. ^ ^ ab =z ay ^ by, 

212. m2/ — y* = 2m — 2y. 213. y* — 3py + 6pg = 2^^^. 

214. y* - 2ey = 16e - 8y. 215. y*-26y+2cy+c»=26c. 

216. y* - 4cy + 3c* = 4c^ - 2dy - d*. 

217. -.—^ , = l^ 218, 2*-^ = -?^. 

2* — 2a2 + a* 4 n 4n* 

219. *'_^+^.= _l. 220. .'-^^+^ = 0. 

oc 3 4 
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_ -, • (^ ^^ ^ rv AAA ^^ 

221. 2» — -r- — — + 1=0. 222. 2H = m + n. 

223. ^- + ^ = 1 • 224. '-+^=1+1. 

225. (a - 1)V - a(« + 6) = aa;(a - 2) - 6a;. 

226. mpa^ — wp« + mqx — w^ = 0. 

227. (re + 8) (3a? - = (3< - s)x - (« - <)' - ««• 

228. — ^ — — = — 229. -^ ^ ^ = — 

a — y y y my* — wy + ;> jt> 

46 a — 46 a 4- 46 
230. — + 



o'^y-26~y+26 

^^. 3a 2a a 4a 

231. 4- Tr-— T-= — 

y + «y4-2a y + 3a y 

232. f^-^«y+12==7f^— -"V 
z^2h + 2k Ik -Ah 4k -z 



233. 



fcs kz — kz A,* — Ai 



2 1 2 — 2m + 19?i 2 — 5n 

m' — 4ii' "" m + 2?i ~ m2 — 2n2 "^ mz + 2nz 

235. Va — a; + V6 — a; = 



V6-a; 

236. -^~+"aj _ Va3~a; = V2«. 

237. ^J^+a^ - Vrc - 2a' = V2a; - 5a*. 

238. V« — a + V6 — a; = V6 —a. 

239. Vaa;+ 6' + V6a; + a' = a — 6. 

240. ^ = ~j^' 241. V« — 12a6 = p — 
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242. -^^x + -^^x = — - 

5 Va + o; 

243. -^r+To — -^T+Tsr V2i. 

244. -^^i + V6 — « = Va + 6 — 2a;. 

a — V2aa; — . «* x 

a + ^2ax — re* ~" a — « 

1 1 _ c 

c — Vc*^~? c + V?~— i* "" ^ 

247. ^ + V l2a-a;^ Va + 1 
a: — Vl2a — a? Va — 1 

9Aft * a: ' 6 

249 V«* + ^ + Vq' — ^ _ V«+ V ^. 
Va' + a:* — Va* — a:* Va — - V^ 

260. ^^ -, (a* - 6*)a? = "^ 



245. 
246. 



251. a:* = 4. 252. a;* = 32. 253. «'/•' = 3. 

254. a;* = 27. 255. a^ - 1 = 0. 256. «* - 1 = 0. 

257. ar* + 1 = 0. 258. a:* - 1 = 0. 

259. a^ = (2c - x)\ 260. 3aa:*'"' = 2aa:*'"' + 5c. 

261. .-^ = |. 262. 12.-»=|+^- 

263. j^ = 10y'_9. 264. 3^ + 72^ = 44. 

265. 2/*-56 = y». 266. y» = 9y5 - 8. 
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267. 3y + 2-^^=1. 268. y^ + 3 = 4y-*. 

269. y-i + 8 = 9y-*. 270. By-* = 5y-^ - 1. 

271. y*--- + l = 0. 272. y^** + 13y^ = 14. 

273. y*/* - Sy'/** = - 6. 274. y*« + 4y* = 5. 

275. 3y*^ + 2y*^ = 16. 276. (25-3)'+2(2-3) = 3. 

277. (2 + 2^ + 2 + 2 = 20. 278. -^^Tij:^ + 2« + 7 = 20. 

279. 2 + 5-A^~5 = 6. 

280. (2* + l)' + 4(2' + l) = 140. 

281. 2; + 3 + Va4-~3 = 6. 

282. (20 + 6)* + (2z + 6)* = 6. 

283. (. + iy + 4(.+^)=12. 

285. («• + 17)* - SSC?" + 17)* = - 216. 

286. (2« + 5)-» + 31(2« + 5)-* = 32. 

287. «• _ 3a; + 6 + 2 V** - 3ar + 6 = 24. 

288. re" + 2aj + 3 = Vic" + 2a; + 9. 

289. ic' + 6 ViB* - 2a; + 5 = 2a? + 11. 

290. V2a;' - 3a; + 5 + 23;* - 3a; = 1. 

291. 23;* - 4a; + 3 Va;" - 2a; + 6 = 15. 



292. 2a;* - 2a; + 6 Va;* - a; + 7 = 22. 

293. 2a;» 4- 7a; - 31 == a; + Va;* + 3a; + 7. 
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294. 2a;' - a: + 14 - 11 V2?"^^35+"l6 + 30 = 2(x - 1). 



296. ^Sx" - 7x + 9 + 3(a:» + 3) = 7(a; + 8). 



5x 



296. a:» - 3a; + 7 Vll« - 2a;» + 2 = y + 21. 

297. 9a; - 4a;* + (4a;* - 9a; + 11)* = 6. 

298. 5a; - 7a;* + 8 VTa;* - 5a; + 1 = 8. 

299. - -^ — + -^ = 2. 



«#*#* /3m; — 4 /w — 5 
ii;* + 1 4(ti; - 1) 21 



301 



i« — 1 v^ ^ 1 5 

««« ^ - ^ t«* -I- c* 84 

302. — J- • 

w;» + c* ^ ix;' - c* " 15 

««« a + w a — w 35 

303. — ?^ -. = ^. 

a ^ w a -{-w D 

304. ti;*-2ti; + -, 1 ^ = 11. 

' tir — 2m; — 6 

^^^ ii;* 4- m; 4- 1 wj* _ 1(7 + 2 13 

306. (a;* + a; + l)(a;* + a; + 2) = 12. 

307. (a;* + a; + 3)(a;* + a; + 5) = 35. 

308. (a;* + 3a;-4)(a;* + 3a; + 2) + 8 = 0. 

309. --^ i + -= Tj — 3 Q = 0. 

a;* + a;_4^a;* + a; — 6 a;» + a; — 8 

310. 2*^^ + 4' = 8. 311. 2** -2*+* = 32. 

312. 3*+' - 9' + 486 = 0. 313. 4' - 3 • 2*+' + 80 = 0. 
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314. 3^-2.3*+'+81 = 0. 315. 2'.2''+^ = 2. 
316. 2.4**'* = 2*^. 317. ^^y = 2»^. 

318. ?__?^ = 1. 319. a»«'.(a«)"« = ^- 



320. 



6 l+o;' 

H/~ — « = — 7= 



321. (aa:»"+ ftaf' + c)'"'!!! («»«+/)''"' =0. 

322. (ax^ -f. 6af* + c)*" ± ((£»*" + ea:")*" = 0. 

323. (4a' _ 9c(f )«* + (4aV + 4a6cP)a; + (ac« + b(py = 0. 
«' + 2a;+2 ^ + 8^ + 20 x" + 4x + 6 

324. 5 -f- — ■ ■: ^ Pi 

a?4- 1 ^ a; + 4 rc-|-2 a 

a^ + 6x+12 
+ a; + 3 

7 12 1 

325. . +—i= -+ 



326 



V«^6 + 4 V^^ 6 + 9 V^- 6-4 
+ ' =0. 

123 + 4lVi 4(5V^+rc) 2rc' 



327. 32a""c^^ + 4a"'+V-"'(ac» - 2)a; = aV+V. 

328. A^n+A^ITl V^+T-,^1 ^^^^-^ 

-s^Tiin - A^tn ^ v^+ 1 + v^_ 1 

329 1 f (» + m^ - 3) K 1 f C^' + 3)(a^ - 5) 1 
• 5l(a; + 2)(a;_4)/ + 9l(« + 4)(a;_6)/ 
2 f (a; + 5)(a;-7) 1 _ 92 
13l(« + 6)(a;-8)J ~585* 



332 EXAMPLES IN ALGEBRA. 

330. x« ( 1 + i y_ (3a;' + «) = 70. 

331. a!' + a;+l+- + ^ = 0. 

332. .-3=i+i^. 

X 

333. VSx" - 2x +"6 - V5a:* + 2a: -Ts = 1. 

Simultaneous Equations. 
336. 2a:* - 3y = 20, a:* + 5y = 36. 

336. a:* + y* = 625, a:* - y» = 175. 

337. a:*4.a;y = 6, a; + y=:3. 338. a; - y = 4, a:»-y"=32. 
339. a: + y=6, a:*-y» = 24. 340. a'-y'rr:-^, a; + y = |. 

341. -=2, a:y=:8. 341?. a; + a:y= 15, a:y—a;= 8. 

343. 3^^xy = 25, a;— y = 5. 344. a^+ y^= a, a:*— y" = c. 

345. a:y = 54, 3a; = 2y. 346. a: + y = 13, a:y = 12. 

347. x + y = i,xy = i. 

348. a: + y = — 1, a:* + y* = 25. 

349. a^y = 8, 3a; - y = 10. 350. 4a;y = 12, 4a; + y=13. 

351. a; - 2y = 2, a;* + 4y» = 100. 

352. a;* - y* = 16, 2a; + y = 13. 

353. a; + y = 5, a;*y + a^ = 30. 

354. a;* + a:y =■— 6, a:y + y* = 15. 



355. JE' + J3r = 20, jrjr + y* = 5. 

356. x(x + y) = X, jr^Jr — jr) = — 1- 

357. X ~ f = a, jry = 6*. 358« x -|- y s «i» jfy » <>^ 

359. x + f =p, x» + / = 9». 

360. x»-xy = 3, /-afy=-2. 

361. 49x* - 9y* = 187, 21x - 9y = 51. 

362. icy = 80, - = 5. 363, x - y = ll/^ ^ /! » 
364. ^ + 3y» = 140, 5x' - ^ = 308. 

o«c « y r: 3 4 5 ^^^ 1 1 1 1 1 A 

3^4 x^ y 6 x^y 2 «"^y* 80 

367. - + ^ = 2.9, 2x - 3y == 4. 

y a; 

368. K + iy* = 60, ix + iy = 5. 

369. Tijx" + y« = 40, ix-y = 2. 

370. .Olx + .5y = 2, .65x - .25y = 3. 

371. x'y-' + y»x-^ == 9, x"* + y"* = f , 

372. .ly + .125x = y — x, y — ,5x = jr>ity — 3x, 

373. .3x + .125y = 3x — y, 3x -. ,5y = 2,25a^ + %, 

374. x» + xy + y^ = 13x, x? _ xy + y^ « 7x, 

375. x* - y* = 369, s^^f^if. 

376. x*-f /= X, x'-^ /= 1. «77. x»^ y^=^ 2«, ^^y =. 2. 

378. x*-^/==6>,x-uy = 5. 

379. 2r7x^-.^^U;2 ^x«2*^«. 

380. x^y:=.4,x»^/-p^«^V*' 



334 EXAMFLES IN ALGEBRA. 

381. « - y = 37, «* - y* = 1. 

382. «» + y" = 91, aj* - a:y + y» = 13. 

383. «* + ay + y* = 175, «» - y* = 876. 

384. a:* + y* = 6, a;* + y* = 126. 

385. a:* + y* = 6, «* + y* = 13. 

386. ^ + \ = 91, - + - = 7. 

387. a;* + y* = 25, aj* + y = 7. 

388. a;* + y* = 97, a; + y = 1. 

389. x' + y' =: 272, a; - y = 2. 

390. 16a;* - Sly* = - 2465, 2a; - 3y = - 1. 

391. y-32y* = 211, a;-2y = l. 

392. of ^^ =: 242, a; - y = 2. 

394. A/a; + >^=3, ^xy ^2. 

395. ^ -\-^ = 152, a^yj^xy'^z 120. 

396. af'^y'^ 335, a;y" - a;'y = - 70. 

397. ay + ay = 24, ay + a; = 56. 

398. a; — y = Vi + -^, a;* — y* = 61. 

399. a;'-ay + y = 7, a;* + a;'y» + y* = 133. 

400. a; + V^+ y = 14, a;* + ay + y* = 84. 

401. a;* + ay + y* = 27, 3;"^ + ay = 1806. 

402. a;* — ay = a' + 6^ ay — y' = 2ab. 

403. a;* + ay = a' + a6, y" + ya; = 6* + aJ, 
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404. a^ + a:y = 4a; — 2, y* + a:y = 4y — 1. 

405. a;» - 2/» = 24, ar' - a^'y - a:y" + y» = 96. 

406. a;» - y» = Sc* + 3c + 1, a; - y = 1. 

407. x + y + a^ Jf-y" =: 162, a;-y + a;»-y*=- 102. 

408. (a:* + y>)(a: + y) = 671, (a;' - y«)(a; - y) = 11. 

409. a:* = a; + y, y* = 3y — a;. 

410. (a:* - f){x + y) = 200, a:»-y» + a: + y = 30. 

y'^ar'^y^aj 4 ^ ^ . 

412. (a:«-a:y+y») V^7=65, (a;»+a;y+y') V:?+?= 185. 

413. a:* + a^ + y' = 7a' - 13a6 + lh\ a;* - a;y + y* = 3a* 

- 3a6 + 36*. 

414. (a: - 7)* + (y - 3)* = 257, a; - y + 1 = 0. 

415. V?^r7«_ ViM^ = -2, V^"y- V^7= 1.5. 

416. a^ + xy = 3f ^xy, ^x^ + dy" = 9. 

417. 5y» + 2a:y = 16, 3a;y + 10 = 4a;'. 

418. 3a;' + 2a^ + y* = 4a:' - a^ - 3y* = 8. 

419. 53a;' - 128a;y + 64y' = 5 = 26a;' - 62a;y + 32y'. 

420. 2a;' - 3a;y + 5y' = 64, 3a;' + a:y + y' = 36. 

Miscellaneous. 

421. ^+1 + '---1 = ^^ + ^ = 20. 
x-y^x + y 3' ^ " 

422. (3a; + 4y)(7x-2y)_7a;+2y=136, 

(3a; + 4y)(7a; - 2y) + 3a; + 4y = 162. 

«3- ^£|-y + ^^/ = 2.a;y-(a; + y)=54. 



336 EXAMPLES IN ALGEBRA. 



424. a; + Va; + y + Vy = 18, [^(a; + Vi) (y + Vy) = 72. 

425. a:* - 2a:y + 3y» + 52/ - 4a; = 33, 6a^ - 12y - %*- 

- a:* = - 46. 

426. (a; + y)xy = 70, (»• + \f)a^it = 2900. 



/a;-y^ 30 
\x + y a; + 



427. a; - y + a ^ = — — . «* + y* = 313. 

^^\a: + y a^ + y* ^^ 

428. a;' + ^ + y» = 91,a; + ^ + y=12. 

429. « + y = 1072, a;i + y* = 6. 

430. a; + y = 4, 41(a:^ + y*) = 122(a;* + y*). 

431. (a;* - a^ + y')(,a? + y«) = 91, (a:* + a:«y« + y*) = 133. 

432. (a; + y)(2a:'+2y*) = 15a;y, (4a;*-4y*)(«*-y») = 45a;'y'. 

433. a^ + xy' =: ay, ac^y + 1^ z= bx. 

434. -^-^C5=3.:.' + y' = 75.. 

435. y . 3^ _!^-y' *_5+j?^y 

a;"^a; + y y ' y « a; 

436. (a; + y)(a^ + 1) = 1%, («* + y'XaY +1) =208«'y'. 

437. -^ — Va — a; = -^^ «, 2 Vy — a!+2 Vo— a;=5 Vo— «. 

438. a; + y = 2, 13(a^ + y') = 121(a? + y*). 

439. a:* _ 6' = y* _ a", (a: + y)' = y* + 6' _ (a _ 6)'. 

440. a«y- = (f )— , af'y- = (I)""*. 

441. (a^ + y'Xa;' + y») = 45, a! + y = 3. 

442. a: + |y=ll, a^ + 2a^y + 4^ + ^ = 1331. 



443. V5Va; + 5^^ -1- >^ = 10 - '^, -^ + V/ s; 275. 



444. 
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26 1 3 1 



y + 4b « — t/' (6 — a)x (a + b)y a' — b* 

445. a^ + y = 19, x + f = 13. 

446. s- - 10a; + -^- = -^— ^ , «» - y* = 16. 

3y 3^ Sxy x ^ 

447. (a; + y)'* + « + y = 30, a; - 2^ = 1. 

448. xy = 48, xz = 72, y^ = 96. 

449. xyz = 105, 35a; = Zyz, Ixy = 152. 

450. yz = a^, xz = 6*, xy = c?, 

451. a; + y + 2 = 20, a;y + a;2 = 75, t/2 = 56. 

462. a;(a; + y+2) = 54, y(a;+y+2) = 108, <a;+y+2) = 162. 

453. x + y + z = k, a^ + f + s^zzz^f af + f + ^ = ^. 

454: (a; + 2)(y - 2) = 22, (a; - y)(a; + 2) = 33, 
(«-y)(2^-2) = 6. 

455. x^ = a, x^ = b, y-^z — c. 

456. 2x + 2y =z Sxy, 3y + 22 = 2y2, 3a; = 4a;2 — 52. 

457. xf^ = 108, yz* = 18a;, 22 = Sx'y. 

458. a;y -2- 2 = 8, a;2 -5- y = 18, y2 -i. a; = 1^. 

459. -^^=«8;^^ = 24;^^=12. 

460. (2 + x)(z - 3) = 30, (5 - y)2 = 6, a;y = 32. 

461. x(y + 2) = 90, t/(a; + 2) = 84, 2(a; + y) = 48. 

462. ^ + y' ^5 ^+^'^5 y' + g' _ 13 

a;y2 6' a:y2 3' a;y2 6 

463. a; + y - 22 = - 9, 3a; + 2y + 2 = 9, x'+ f+ 2*= 30. 
22 



338 EXAMPLES IN ALGEBRA. 

re 6 c ^ 

465. ^ = np, no; -f my = mn, ^x -f. fn« = mp. 

7 1117 

466. a: + y + « = 2' i+ y + ^ = 2' "^ = ^• 

467. a^ + y' + ^ = ^,x + y + z=.i^,2f = 9xz. 

468. a?y = a(a; + y), a» = 6(a? + 2), yjs = c(y + 2). 

469. a?y + 3a» — 5y2 = 37, 2xy ^6xz^7yz = 60, 

6a:y - 13a» - 20y2 = 121. 

470. «* — y8 = c, y* — a» = d, 2* — a^ = 6. 

471. xy2 = 105, xyv = 135, xzv = 189, 3/21; = 315. 

472. xy = z, yz =z V, XV =z a, yv =z bx, 

473. a^^yVti; = 12, x'y'zw' = 8, a^y^vi" = 1, a:yVM;* = f 

Problems InvolviKg Simultaneous Quadratics. 

474. The sum of the squares of two numbers is 58, and the 
difference of their squares is 40. What are the numbers ? 

475. The difference of two numbers is 8 and the difference 
of their squares is 144. What are the numbers ? 

476. The sum of two numbers is 19 and the sum of their 
squares is 206. What are the numbers ? 

477. The sum of two numbers is 16 and the difference of 
their squares is 96. What are the numbers ? 

478. Find two numbers whose sum is 32 and whose prod- 
uct is 192. 

479. The product of two numbers is 750, and their quotient 
is 3 J. Find them. 
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480. The sum of two numbers is 52 and the square root of 
their product is 24. What are the numbers ? 

481. Divide 20 into two parts such that the square of their 
product shall be 9,216. 

482. The diiBFerence of two numbers is 405, and the differ- 
ence of their square roots is 9. What are the numbers ? 

483. The sum of two numbers is a, and the sum of their 
reciprocals is 6. What are the numbers ? 

484. On what day of a year which is not a leap year are 
the ** days past '' and the ** days to come " of a calendar con- 
secutive squares ? Note that the ** days past " for any given 
date include that day. 

485. The sum of two numbers is 8, and the sum of their 
cubes is 152. Find them. 

486. The sum of the cubes of two numbers is 35, and the 
sum of their ninth powers is 20, 195. What are the numbers ? 

487. The sum of the fourth powers of two numbers is 
1,921, and the sum of their squares is 61. Required the 
numbers. 

488. The sum of two numbers is 7 and the sum of their 
fourth powers is 641. What are the numbers ? 

489. The sum of two numbers is 280, and the sum of their 
cube roots is 10. What are the numbers ? 

490. The product of the sum and difference of two num- 
bers is a, and the quotient of the sum divided by their differ- 
ence is h. What are the numbers ? 

491. Find two numbers whose sum, whose product, and 
the difference of whose squares are all equal. 



330 EXAMPLES IN ALGEBRA. 

294. 2** - « + 14 - 11 -\S?^r3^"T6 + 30 = 2(a; - 1). 



295. VSa;* -7x + 9 + SC** + 3) = 7(a; + 8). 

5x 



296. 3>-Sx + 7 Vila; _ 2a' + 2 = y + 21. 

297. 9a! - 4a;' + (4a;' - 9a; + 11)* = 5. 

298. 5a; _ Ta;* + 8 ^^a* _ 5a; + 1 = 8. 

299. ^-^ + ^=2. 

2 ^ vr + w 



301. '-'^-+4- 1^;^-)=^. 

ti; — 1 KT + 1 5 

302. J ^ + ,-^ = :^- 

a 4- w a — w 35 



303. 



305. ^ + ^ + ^ . ^^^ - '^ + ^ _ ^^. 
It;* — 'u;+2"*"it;' + 'M;+l 6 

306. (a^ + x+l)(:x^ + x + 2) = 12. 

307. (a:' + a; + 3)(a:' + a; + 5) =35. 

308. (a:* + 3a;-4)(a:' + 3a; + 2) + 8 = 0. 

309. --i -: + -= 7j — -= X = 0. 

310. 2*+^ + 4' = 8. 311. 2'*-2»+" = 32. 

312. 3'+'' - 9' + 486 = 0. 313. 4* - 3 • 2*+' + 80 = 0. 
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314. 3«*- 2 . 3»+*+ 81 = 0. 315. 2'.2«'+^ = 2. 
316. 2.4»»'* = 2*^^ 317. /^^T = 2'*^. 

318. ^ =1. 319. a"**. («»)"• = 4' 

3 ^ "^ a^ 



320. rr. '^ - ^+^- 



/6 1 



321. (aa^+6aJ" + c)*~db (««»+/)'"• = 0. 

322. (oa:*" + ^^ + c)** =±= (da;*" + ca;")'"* = 0. 

323. (4a» - 9c(P)x' + (4aV + 4ab(P)x + (og" + 6(i')'' = 0. 

ooA «' + 2a;+2 a^ + 8a; + 20 »* + 4a; + 6 

324. z -4- — ■ z = ^ 

a;+l^ a; + 4 a; + 2 a 

a« + 6a; + 12 



+ 



325. 




326 



A/S^r6-9 

123 + 41 Vi 4(5 ^|i+x) lo? 



5-^ — a; 3-V» (5 Va; - a;)(3 - V^) 

327. 32a'-c^^ + ^dr^^<r\a^ - 2)a; = aV+V. 

328. f+i+^V^^^-f^^=4Vm. 

329 1 f (a^ + r)ix - 3) 1 1 f (a; + 3)(x - 5) 1 
• 5l(a;+2)(a;-4)/ + 9l(;c + 4)(a;-6)/ 
2 r (a; + 5)(a;-7) 1 92 
~ 13 l(a; + 6)(a! _ 8) J ~ 585' 



332 EXAMPLES IN ALGEBRA. 

330. x*(l + ~Y- iSx' + x)= 70. 

331. a^ + x+l4.- + ^ = 0. 

332. ,_3=i+i^. 

X 

333. V5a;" - 2a; +"6 - ^dx" + 2a; -TS = 1. 

a; 30 12 + ia; 7 5 

^^*- 14~7? + '~3^~ = 2? + i 

Simultaneous Equations. 

336. 2a;* - 3y = 20, x" + dy = 36. 

336. a;" + y* = 625, a;* - y* = 175. 

337. a;*4.a;2/ = 6, a; + y=3. 338. a; — y = 4, a;*— y'=32. 
339. a; + y=6, a;«-y* = 24. 340. a;»-y«=-i, a; + y = f. 

341. -=2, a;y=:8. 341?. a; + ay=:15, a;y— a;=8. 

343. a;*— a;y = 25, a;— y = 5. 344. a;*+ y'rr: a, a;*— y* = c. 

345. xy = 54, 3a; = 2y. 346. a; + y = 13, a;y = 12. 

347. x + y=:i,xy=::^. 

348. a; + y = - 1, a;" + y» = 25. 

349. a;y = 8, 3a; - y = 10. 350. 4a;y = 12, 4a; + y=13. 

351. a; - 2y = 2, a;* + 4y» = 100. 

352. a;* - y» = 16, 2a; + y = 13. 

353. a; + y = 5, a;*y + ay = 30. 

354. a;" + a:y ='— 6, a;y + y* = 15. 
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355. j:» + jry = 20, jry + / = 5. 

356. x(x + y) = X, y{x - y) = - 1. 

357. X — y = a, xy = 6*. 358. x4.y = ayjey = c'. 

359. ar + y=/>, jc» + y* = 9*. 

360. «• — xy = 3, y" — a:y= — 2. 

361. 49x» - 9y* = 187, 21j: - 9y = 51. 

362. a^ = 80, - = 5. 363. x - y = 11, ? = ,^ • 

^ y ^ a? 10 

364. J + Sy* = 140, 5a:" - ^ = 308. 

365. 3 + ^ = 5, - + -=g. 366. -+- = 2»^+y* = 36- 

367. - + ^ = 2.9, 2a:-3y = 4. 

y X 

368. K + iy' = 60, Ja: + iy = 5. 

369. ^l^a:" + y» = 40, ix - y = 2. 

370. .01a; + .5y = 2, .65a;- .26y = 3. 

371. a^y-' + fx-^ = 9, x"^ + y"^ = f . 

372. .ly + .125a; = y — a;, y — .5a; = .75a;y — 3a;. 

373. .3a; + .125y = 3a; - y, 3a; - .5y = 2.25a;y + 8y. 

374. x' + xy + f = 13a;, a;* — a;y + y* = 7a;. 

375. x'^y' = 369, a;" - y* = 9. 

376. x'+ y*= a;, 3?+ y»= 1. 377. a;"- y"= 26, a;~y = 2. 

378. ar* + y" = 65, a; + y = 5. 

379. 27a;' - 8y» = 1512, 3a; = 2y + 6. 

380. a? + y=:4, a;» + y*=(a? + y)\ 



334 EXAMFLES IN ALGEBRA. 

381. re - y = 37, x* - y* = 1. 

382. re" + y" = 91, a:* - a:y + y» = 13. 

383. a? + xy + tf = 176, «* - y* = 876. 

384. a:* + y* = 6, a;* '+ y* = 126. 

386. «^ + y* = 6, «* 4- y^ = 13. 

387. «♦ + y* = 26, a!» + y = 7. 

388. »* + y* = 97, re + y = 1. 

389. X* + y* = 272, x - y = 2. 

390. 16a;* - Sly* = - 2466, 2a; - 3y = - 1. 

391. a;*-32y* = 211, a;-2y = l. 

392. ^ ^'^ ^ 242, a; - y = 2. 

o«o ^ Ji 211 1 

393. a;»-y^ = -32-'^-y = 2 

394. A/i+A^=3, AScy=:2. 

395. ar» + y* = 162, a;*y + a:y" = 120. 

396. ^ ^'i ^ 336, a:y" - a;»y = - 70. 

397. ay + a;y = 24, a^ + a; = 66. 

398. a; — y = Vi + -^, «' — y' = 61. 

399. a;*-.a:y + y* = 7, a;* + a;'y» + y* = 133. 

400. X + V^+ y = 14, «* + a;y + y* = 84. 

401. x' + xy + f = 27, x'f + xy z= 1806. 

402. a^ -.xy = a* +b\ xy ^y^ =z 2ab, 

403. a;* + a^ = a' + a6, y* + ya; = 6' + aJ, 
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404. a^ -{- xy = 4x ^ 2, y^ + xy =z 4y — 1, 

405. a;» - y' = 24, ar' - a^y - a;!/' + y» = 96. 

406. a? ^y" = 3(^ + 36 + 1, x-y = l. 

407. x + y + x' + y' = 162, x^y + x'^y'^ ^ 102. 

408. (a^ + f){x + y) = 671, {a? - y")(a: - i^) = 11. 

409. 3^ =:X -\-y, f =i3y — X. 

410. (a;» - y'){x + t/) = 200, «' - y* + a; + y = 30. 

412. (a:«-a^+y»)V:c'+y" = 65, (a:«+ajy+y») Va:'+2/" = 185. 

413. a;* + a^ + t/' = 7a' — 13a6 + 76", a;* — a^ + y* = 3a" 

- 3a6 + 3h\ 

414. (a: - 7)* + (y - 3)* = 257, a; - y + 1 = 0. 

415. V?^ y* — Va:" + y* = — 2, Vi» + y — V^ — y = 1.5. 

416. a:" + a:y = 3y' - a:y, 43:" + 5y" = 9. 

417. 5y" + 2a;y = 16, 3a^ + 10 = 43:". 

418. 3a^ + 2a^ + y" = 43;" - a:y - 3y" = 8. 

419. b^x" - 128a;y + 64y" = 5 = 26a:" - 62a;y + 32y". 

420. 2a;" - 3a^ + 5y" = 64, 3a:" + a:y + y" = 36. 

Miscellaneous. 

421. ^+Jf + ^-:iif = ^,a;» + y' = 20. 
x^y^xJ^y 3' ^^ 

422. (3a; + 4y)(7a: - 2y) - 7a; + 2y = 136, 

(3a; + 4y)(7a; - 2y) + 3a; + 4y = 162. 
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424. a; + V« + y + Vy = 18,l(a! + V5) (y + Vy) = 72. 
426. a* _ 2a!y + Sy* + 5y - 4* = 33, 6a!y - 12y - 9^^+ 4x 
_ a^ = _ 46. 

426. (« + y)a:y = 70, («• + y')4:'y' = 2900. 



313. 



x-y 30 . . 

427. a; — y + * / ^ = — , ai* + y' = 

'^\a; + y x + y* ^' 

428. a!' + J* + y» = 91, a! + ^ + y=12. 

y y 

429. a; + y = 1072, a;i + yi = 6. 

430. « + y = 4, 41(a;' + y*) = 122(a!' + y*). 

431. (a;* - aiy + fX^^ + f). = 91. (** + a^y* + y*) = 133. 

432. Qc + y) (2a;'+ 2y') = 15ay, (4a;«_4y*) (aj'-y') = 45a;*y*. 

433. sf + m^ = ay, i^y Jf ^ = hx. 

434. f^— ^^3j=3..' + y = 75.. 
\« + y + "Va; - y 

435 y . _??_ ^ ^-y* * _ ^ + y ^ y 

a;"''a; + y y ' y « « 

436. (a; + y) (ay + 1 ) = 18ay, (a;* + y») (a:'y'+ 1 ) = 208«'y*. 

437. -^ — -^a — X =z ■^— X, 2 Vy — a;+2 Vo— «=6 -^a—x. 

438. a; + y = 2, ISCx* + y') = 121 (a? + y*). 

439. a;* _ 6' = y* - a', (a; + y)' = y* + 6' - (a _ 6)'. 

440. a«y- = (f )-", a!"y- = (1)—. 

441. (a;' + y»)(a!' + y')=45, a; + y = 3. 

442. x + |y=ll, a? + 2a:'y + |a!y' + ^ = 1331. 

443. V5^^";jr6A^ ^. -v^ = 10 - -^, V? + Vy*s;275. 
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26 1 3 1 



TBTBTB* 


y+4b ~ a; _ y' (b -a)x~ (a+ b)y ~ a' - b' 


445. 


x' + y = 19,x + y' = lS. 


446. 


5a? ,_ 20a! 1600 ISasy _ 20a! . . ,. 

10a; + -s- =-s — , 3? — ^= 16, 

3y ^ 3y 3a^ x ' " 


447. 


(x + yy + x + y = 30,x-y = l. 



448. xy = 48, xz = 72, yz = 96. 

449. xyz = 105, 35a; = Syz, 7xy = 152. 

450. yz = a', a» = 6^ xy = c^. 

451. X + y + z = 20, xy + xz = 75, yz =z 56. 

452. a;(a; + y+2) = 54, 2/(a;+2/+2) = 108, <a:+2/+2) = 162. 

453. x + y + z=z k, a^ + f + z^ =. J(^, a^ + y' + 2»=:^». 

454i (a; + 2)(y - 2) = 22, (x - y)(a; + 2) = 33, 
(«-y)(y-2;) =6. 

455. x^ = a, x^ = b, y^Jz ^ c. 

456. 2a; + 22/ = 3a;y, 3y + 22 = 2y2, 3a; = 4a;2 — 5z. 

457. xf^ = 108, y2' = 18a;, 22 = 3a;'y. 

458. a;y ^ 2 = 8, a;2 -e- y = 18, ^2 -f. a; = f. 

459. -^^=_8;-^ = 24;^^=12. 

460. (2 + a;)(a - 3) = 30, (5 -y)z=.6, xy = 32. 

461. a;(y + s) = 90, y(a: + z) = 84, z(a; + y) = 48. 

462. ^ + y' _^ ^ + ^_5 y' + »• _ 13 

a;y2 6' a;y2 3' a;y2 6 

463. a; + 2/ - 22 = - 9, 3a; + 22/ + 2 = 9, x'+ y*+ 2'= 30. 
22 
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106. Insert six arithmetical means between a -\- b and 
8a - 136. 

107. Insert between and 6 a number. of arithmetical 
means so that the sum of the series shall be 39. 

108. How many positive integers of three digits are there 
which are divisible by 9 ? Find the sum. 

109. What value of x will make the arithmetical mean 
between x^ and a^ equal to 6 ? 

110. A man wishes to have his horse shod, but considers 
$2 per shoe too high a price. The blacksmith then o%rs to 
take 1 cent for the first nail, 3 for the second, 5 for the third, 
and so on, to which the man agrees. Each shoe has 8 nails. 
How much does the man save by this bargain ? 

111. On a certain day the temperature rose J° hourly from 
6 to 11 a. m., and the average temperature for that period 
was 8°. What was the temperature at 8 a. m. ? 

112. Insert nine arithmetical means between f and — 11. 

113. X, x + y, x + 2y, etc. ; a; - 3y, a; - y, a; + y, x^Sy ; 
a; — 2y, a? — 2/, a?, a; + y, a? -f 2y, are sometimes used to repre- 
sent the terms of a series. What is the common difference in 
each case, and when would one form be preferable to another? 

To how many terms do the following series extend and 
what is the sum of the series in each case ? 

114. 2^, 8a... 72.3a. 

115. c + 254, . . . c + 2, c - 2. 

116. a; - 1, . . . 137(1 - a;), 139(1 - x). 

117. If a body falls a feet the first second, 3a the second, 
5a the third, and so on, how far will it fall during the nth 
second ? 
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118. If a body falls p feet the first second, 3p the second, 
5p the third and so on, how far will it fall during t seconds ? 

119. A goes 1 mile the first day, 2 the second, 3 the third, 
and so on. B starts a days later and travels h miles per day. 
How long will A travel before he is overtaken by B ? 

120. In what case would B never overtake A, in the pre- 
ceding example ? 

121. A travels 1 mile the first day, 2 the second, 3 the 
third and so on. Five days later B starts out and travels 12 
miles a day. How long will A travel before he is overtaken 
by B ? Illustrate the answer by a diagram. 

122. Divide 1 into four parts in arithmetical progression, 
the sum of whose cubes shall be -j^. 

123. How many arithmetical means are inserted between 
f and — f when the sum of the first two is ^ ? 

124. The nineteenth term of an arithmetical progression is 
9a; — 2y, and the thirty-first is 31a; — 8y. Find the sum of 
the first thirteen terms. 

125. When m means are inserted between two given terms, 
those two terms and the means make a series of how many 
terms ? What are a and I in the new series ? 

126. The sum of four terms of an arithmetical progression 
is lOJ, and the sum of their squares is 35f . Find the terms. 

127. A man began on New Year's day, 1902, to put into 
the bank 1 cent, on the next day 2 cents, on the third day 3 
cents, and so on. On what date will he have put by $100 ? 

128. A load of 100 fence posts was laid down at one comer 
of a field. If, leaving one post at the comer, a man should 
carry the rest one by one, to lay them down in a straight line 
3 yards apart, how far must he walk to accomplish his task ? 
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129. Find four quantities in arithmetical progression such 
that the product of the extremes shall be 45, and of the 
means 77. 

130. Find the sum of n -|- 2 terms of the series a, 
(na + c)/(n + 1), ([n ~ l]a + 2c)/(n + 1), etc. 

131. If the nth term is (3» - l)/6, and /S = n/12(3»+l), 
what is the series ? 

132. Letting m stand for the number of means to be in- 
serted between two extremes, t. e., between the first and last 
terms, derive the formula for d. 

133. If a, b, e and d are in arithmetical progression, 
prove that be -~- ad la positive. 

134. Prove that the differences between the squares of 
consecutive numbers are in arithmetical progression and that 
d equals 2. 

135. Prove that the sum of n consecutive odd integers 
beginning with 1 is n*. 

136. Prove that the sum of the (p+q)th and the 
(p — q)th. terms of an arithmetical progression is equal to 
twice the pth term. 

137. With any three of the elements of an arithmetical 
progression given, derive the formulae for the two not given. 



GEOMETEICAL PROGEESSION. 

1 . By means of what two formulse can all questions in geo- 

' metrical progression be solved ? 

2. How may the formula for S be made applicable to an in- 

finite decreasing series ? / 

Find I and S in the following : 

3. 4, 8, 16 to seven terms. 4. 8, 4, 2 to ten terms. 
5. 2, 6, 18 to six terms. 6. 3, 1, J to seven terms. 
7. 2, — 2' to eleven terms. 8, f , ^ to four terms. 

9. ^, — ^, ^ to seven terms. 

10. — f , — 5, — 10 to ten terms. 

11. 16.2, 5.4 to seven terms. 12. 3, f , f to seven terms. 
13. Xy 1, 1/x to thirty terms. 14. 1, 4, 16 to g terms. 

15. X, a?, x^ to t terms. 

16. a, or*, cm;* to thirteen terms. 

17. a, a(l + x), a(l + xy to eight terms. 

18. ic, x/y, x/y* to n terms. 

19. a(l + c)'^\ a(l + c)*^*, a(l + c)""' to n terms. 

Find the sum of the series to infinity in the following : 

20. 1 +i + J. 21. 10-9 + 8.1 
22. di + l^ + l 23. -.f-i^-fo. 

24. .9 + .03 + .001. 25. f + (f )» + (|)». 

351 
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26. .777. 27. i-i + f 28. -J-^V-tt'i- 

29. .1212. 30. .544. 31. l+c + c». 

32. 1 +- 4- -. 33. 2a^ - .25a:. 

a. or 

34. p + g + -• 35. o — 6 + — 

p a 

In the following examples r, n and I are given to find a 
and& 

40. 2, 12, 6,144. 41. 5, 7, 62,500. 42. 2, 4, 10. 
43. 5, 8, 78,125. 44. 4, 9, 1024. 

45. _ 2, 10, - 256. 46. \, 5, ^. 

In the following examples r, n and 8 are given to find a 

and ^. i 

47. 2, 7, 635. 48. 3, 6, 1,820. 49. 8, 6, 149,796. 

50. - 3, 7, 2,916. 51. |, 5, ^. 

52. 10, 7, 3,333,333. 53. J, 8, ||f^. 

In the following examples a, n and I are given to find r 
and /S. 
54. 2, 10, 24. 55. 3, 6, 6,144. 56. 3, 8, 49,152. 

57. 36, 7, A. 58. 74|, 6, 2^ 59. 3, 6, - y^. 



I 
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In the following examples a, r and I are given to find n 
and/Sf: 

( Note : Finding the yalue of n in these examples results in exponential 
equations which, usually, can be solved only by the use of logarithms. 
They are inserted here for such students as can use logarithms.) 

60. 7, 10, 700. 61. 1, 2, 612. 62. 1, - 3, 729. 

63. 6, - 2, - 640. 64. 979.2, .5, 15.3. 

65. 2, -i -^. 66. -I, -i, -^. 

67. 3, V2, 192 V2. 

In the following examples a, I and S are given to find r 
and n : 

68. 29, 17,500, 109,368. 69. 10, 1,280, 2,550. 
70. 1, 4,096, 5,461. 71. 3,125, 5, 3,905. 
72. 13, .00013, 14.44443. 73. 2, 10^ ^p^. 

74. 3, ^, liJ. 

In the following examples a, r and S are given to find n 
and L 

75. 32, 5, 4,992. 76. 3, 3, 29,523. 77. 5, -2, -425. 
78. ^, 4, 21,845|i. 79. i, - 3, - 91. 

80. I, -if*. 81. I, -i,^. 

In the following examples /, r and /S are given, to find a 
and n. 

82. 1,296, 6, 1,555. 83. 192, 2, 360. 

84. 3,125, 5, 3,905. 85. - 128, 2, - 255. 

23 ' 



35^ 
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86. 


-256, 


- 2, IH. 87. 


32 
729' 


2 
~3' 


461 
1468 


88. 


243-V3, 


V3, 364(V3 + 1). 









89. Letting m represent the number of means to be inserted 

between two given terms, what is the formula for m 
when one mean b inserted ? 

90. What is the formula for r when more than one mean is 

inserted ? 

By means of the formula in example 89 solve the following 
examples : 

Find the geometric mean between 

91. -and-. 92. 12 and 108. 
c a 

93. a and Va. 94. p ^|q and q V/>. 

95. ^Ji and ^x. 96. 9 + 4 VS and 9 — 4 V5. 

97. a^ + 2xy + y* and a^ — 2xy + y*. 

^^ 6a* 4- 3ac ^ 4ac + 2c» 

98. -j — --^-j and ^ , ^^ — 
4ac — 2c* 6a* — Sac 

99. 9a* + 12a + 4 and 4a* - 12a + 9. 

By means of the formula in example 90 solve the follow- 
ing examples : 

Between the following terms insert the number of terms 
indicated * 

100. 31 . . . 496, 3 terms. 101. a ... 6, 3 terms. 
102. 1 . . . 1,024, 4 terms. 103. 4 . • • — ^, 4 terms. 
104. -I • • • -^, 3 terms. 105. 4 • • • J^, 2 terms. 



GEOMETRICAL PROGRESSION. 365 

106. I ... If, 5 terms. 107. i • • • 9, 7 terms. 

,^^ 2.278125a» ^ 16ar» , ^ 
108. s^ and -^^, 4 terms. 

Problems. 

109. If 2c, «, l/2c are in geometrical progression, what is 
the value of a; ? 

110. If 2c, ic, l/2c are in arithmetical progression, what is 
the value of a; ? 

111. What is necessary in order that x, y, z may be in geo- 
metrical progression ? 

112. What is the sum of the series to 2n terms of 
1-2 + 3-4..? 

113. What is the sum of the series to 2n terms of 
l_3 + 5-7---? 

114. What is the sum of the series of 3, 6 • • • 3(/i — 1), 
3?i? 

115. The sum of the first (7+n) numbers is 153. Find n. 

116. What is the sum of Vf, i V2 to infinity? 

117. The fourth term of a geometrical progression is =b ^, 
and the seventh term is ff . Determine the series. 

118. The third term of a geometrical progression is 1 and 
the sixth term is — J. Find the tenth term. 

119. Find the amount at compound interest of %p for n 
years at r per cent. 

120. The fourth term is .016 and the eighth term is 
,0000256, in a geometrical progressioii. Fm4 the first term, 
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121. If the arithmetical mean between two numbers is 
1 + x* and the geometrical mean is 1 — a;*, what are the 
numbers ? 

122. The sum of an infinite series in geometrical progression 
is 12, and the second term b 27 times the fifth term. Find 
the series. 

123. The sum of four numbers in geometrical progression 
is equal to their ratio plus 1, and the first term is ^. What 
are the numbers. 

124. The difference between two numbers is 48, and the 
arithmetical mean exceeds the geometrical mean hj 18. 
Find the numbers. 

125. Find four numbers in geometrical progression such 
that the sum of the first and third is ky and the sum of the 
second and fourth is p. 

126. There are four numbers, the first three of which form 
an arithmetical progression and the last three a geometrical 
progression. The sum of the first and third is 2, and of the 
second and fourth is 37. What are the numbers ? 

127. A cask contains 240 gallons of wine. The first day 
of January half is drawn out ; the next day half the rest ; the 
third day half of what then remains, and so on. How much 
will have been drawn out altogether on January 31 ? 

128. Given a square whose side is 2a. The middle points 
of its adjacent sides are joined by lines forming a second square 
inscribed within the first. In the same manner a third square 
is inscribed within the second, and so on indefinitely. 

Find the sum of the perimeters of all the squares. 

129. With any three of the elements of a geometrical pro- 
gression given derive the formulae for each of the two not given. 
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130. x,xy,xf\ X, ^ixy, y ; a^/y, ar, y, y'/x are forms used 
in solving questions in geometrical progression. What is the 
ratio in each and when would one be preferable to another ? 

131. Prove that the reciprocals of the terms of a geometri- 
cal progression also form a geometrical progression. 

132. What are the properties of a series of products formed 
by multiplying each term of a geometrical progression by the 
next term following it ? 

133. Show that, if all the terms of a geometrical progres- 
sion be multiplied by the same number, the resulting series 
will form a geometrical progression. 

134. Prove that the series of sums or remainders formed by 
adding or subtracting each term of a geometrical progression 
to or from the term next following it is also a geometrical pro- 
gression. What is the common ratio ? 

135. Prove that every term of the series 1, 2, 4, • • • is 
greater by one than the sum of all that precede it. 

136. Show that the product of the two extremes of a geo- 
metrical progression is equal to the product of any two terms 
equally distant from these two extremes. 

137. If a, h, c are in geometrical progression, show that 
(3a + 76)/(6a - 7b) = (36 + 7c) /(5b - 7c). 

138. If a, by c are in arithmetical progression, and a, 
6', c are in geometrical progression, show that b/b' = 
(a + c)/2Vac! 

139. Show that the arithmetical mean between a and / is 
greater than the geometrical mean. 

140. Prove that the product of the (jt? + q)th term of a 
geometrical progression and the (i> — q)th. term is equal to 
the square of the ^th term. 



SOME SPECIAL METHODS OP SOLVING 
EQUATIONS. 

The following methods of solving equations are applicable 
to many examples in this book. They are given here as sug- 
gestions to the pupil to exercise his ingenuity in seeking the 
simplest and shortest methods of solving examples. They are 
based upon two underlying principles ; first, constant reduc- 
tion, by means of division, and cancellation, and abstaining 
from multiplying large quantities, unless it is necessary ; sec- 
ond, simplification by rearrangement of terms, and classifica- 
tion under some well known principle, which is usually eflTected 
by means of some addition, subtraction or multiplication. 

A fraction with a compound numerator is always the sum 
or difference of two or more simple fractions, into which it 
may be resolved at will. 

V + si? X 

Resolve the first fraction and express ' 

b X X 



whence x = 6/c. 



x+b-'+V 



2. l + _!^_ = ^ + ^- 



Write thus : 



n n -\- X nx 

1 _n 1 1 

n"^ n -\- x'^ x"^ rC 



whence x = njin — 1). 

858 
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—^^ = max 4. 

px P 



Divide through by m, then express 

x" x" 

P + 

whence x = p/q. 



» + - = ga? + , 
^ P ^ ^ P' 



Many fractional equations, otherwise involved and often 
difiicult, are readily solved by inspection, if the fractions be 
first reduced to mixed numbers. 

Expanding the first numerator and dividing by the denomi- 
nator : 

* + l + 3-^l = * + l + i (2) 

whence l/(3a; — . 1) = l/2a:, and a; = 1- 

X a; — 1 re — 10 re — 11 

Dividing each numerator by its denominator : 
1 + ^-1-1-^ = 1+^1-1-1-^12- (2) 



(1) 



Uniting the terms of each member separately : 

-1 -1 

a;* + 3a; + 2 "" a:* - 23a; + 132' 

whence 20a; = 130, and x = 6^. 



(3) 



6 a?-3 a;+4 a; - 5 a; + 6 . 

a;-6"^a;+2~a;_7"^a;+4' ^^ 
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Dividing each numerator by its denominator : 

^x—b^ ^x+2 ^a;— 7^ ^x+A ^ "^ 
Cancelling and dividing by 2 : 

_1_ 1 1_ 1 

x^b^x + 2'^x^T^x + ^' ^^ 



Adding : 

2a: - 3 2a; - 3 



a:» _ 3a; - 10 "^ a:" - 3a; - 28 



(4) 



If, now, we divide by 2a; — 3, the equation is destroyed, 
which shows that 2a;— 3 is a zero factor, therefore 2a;— 3 = 0, 
and a; = f . 

The solution can often be much simplified by expressing 
the multiplication between large quantities instead of per- 
forming it. 



7. 


pqx = qy — 2p. 


(1) 




, ni^-p") 2p* . 
^^ pq - q-^^"- 


(2) 


From (1) 






Substitutinj 


p q 

I this in (2) 


(3) 



rt+=^^='f+$-v- w 



Transposing and uniting (4), 



p q pq 
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Adding the second member and factoring, 

Dividing by (/ - q^^jp, y = C^ + 2p)/q. 
8. 1 + 1 + 1 = 218. (1) 

1 + 1 + 1 = 164. (2) 

1 + 1 + 1 = 132. (3) 

Dividing (1) by 2 and subtracting from (3), 

S + i = 23. (4) 

Dividing (2) by 4, and (3) by 3 and subtracting, 

240 + 180 = ^' ^^^ 

2lo+8:k=f'(4>^»^^'^^^y»- («) 



Subtracting (5) from (6) 

z z 1 

'Mi " 180 "" 24' 
Cancelling, 



45 
g|g = 1, and « ^ 360 ; y = 240 ; a; = 96. 



(7) 
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The principles of proportion frequently afford the easiest 
means of solution. 

9. o^ + x + 8 ^+_*.-_8. CD 



Reducing the second member, 

a^ + X+8 of — X 



(2) 



x' + i "■ar'-4 
Writing as a proportion, 

a^ + x + S:ar' + 4 = a^-x:a^^4. (3) 

By composition and division, 

2a:» 4- a: + 12 : a; + 4 = 2a:' - a; - 4 : 4 - «, (4) 
By alternation, 

2ar» + a; + 12 : 23:* - a; - 4 = a; + 4 : 4 ~ a;, (5) 
By composition and division, 

• 4a:» + 8 : 2a; + 16 = 8 : - 2a;, (6) 

Beducmg and alternating, 

a:* + 2 : 2 = a; + 8 : - a;, (7) 

By composition and division, 

a;* + 4 : ar» = 8 : 2a: + 8, (8) 

By composition and division, 

2ar* + 4 : 4 = 2a; + 16 : 2a:, (9) 

Multiply extremes and means, 

4a:* + 8a: = 8a: + 16, a; = =h 2. 
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The special advantage of this method is that the work can 
all be done mentally. 

10. a/^+T^o: ^ V2r-IT^3 ^ 

^I^+ 7 + a; ^2x + 2 + 3 
If a/6 = c/d, then (a + 6)/(a - 6) = (c + d)/(c - d), 

Va? + 7 V2a;-- 2 
'* Vi 3 

a; 4- 7 2a; - 2 



(2) 

. - 9 ' (^) 

2«» - 11a; - 63 = 0, (4) 

(2a; + 7)(a:-9) = 0, (5) 

a: = 9, or -f 

Reciprocal equations can be arranged as quadratics as fol- 
lows : 

11. a?* + a;»-.4a;' + a?+l =0. (1) 
Dividing by x^ 

^ + x-4 + l + ^ = 0. (2) 

Adding 6 to both members 

^ + 2 + l, + x + l = 6. (3) 

That is, 

which is readily solved. 

12. 4a;* - 10ar» + 12a;» - 10a; + 4 = 0. (1) 
Dividing by st^ 

4a:'_10ar + 12_^ + ^ = 0. (2) 
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Arranging tenns 

4a^ + i_(l0« + ^)+12 = 0. (3) 

or 

4(«' + ^)-10(ar + l)+12 = 0. (4) 

Put y ssX+ 1/x, then y* = x* -(■ l/x* + 2. Substituting in 

(4). 

4(f _ 2) _ lOy + 12 = 0, (6) 

4^* _ 8 _ lOy + 12 = 0, (6) 

2y'_5y + 2 = 0, (7) 

(y_2)(2y_l) = 0. (8) 

y = 2, or i; 

« = 1, or 1, or J ± Jt V31. 

13. «« + y* = 706, (1) 

x + y = S, (2) 

Such examples are usually solved by substituting other 
letters for x and y, or by raising a; -|- y to the fourth power 
and subtracting, but the prettiest and easiest solution is to 
raise x and y to the fourth power, add that to (1), divide the 
sum by 2, and extract the square root of the quotient. The 
result is then easily compared with the square of a; -|- y. 

.. 1 1 6 

3? + x+2'^a> + x + 4-!i* + x+8 ^^^ 

Put y = a? + X + S. Substituting 

1 _l 6_ 
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Adding, 

(3) 



2^* - 5y - 3 = 0, (4) 

(2y + l)(y-3) = 0, (5) 

y = 3, or -J, 

Whence x = 0, - 1, - i ± tVl3. 

,_ 4a;'-a! + l Sa;" - 12a; _ 3 . ^ ,.. 

^^- a;'-4.Il + 4:^-. + ! + ^ = ^' <!> 

A moment's consideration wiU show that, if the numerator of 
the second fraction be factored, the fraction will appear as a 
reciprocal of the first, therefore put (4«*— a;4-l)/(rc'— 4«— 1) 
z= yy then substituting 

y + ? + 4 = 0, (2) 

whence y = — 3, or — 1 and a; = 2, or 1, or — \. 

16. ? + 2_ _^^3 (ij 

x + y + z'Sx-^yz — X 



x + y + z^Sx^y^z^x 

12 2 __2_^i, (3) 



Put 3/(« + y + 2) = w ; l/(3a; - y) = v ; 2/(2 - x) = w. 

The solution is now easy, though the process is necessarily 
long. 

17, aj» + 3rry = 27, (1) 

f + 2xy = U. (2) 
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Let X s vy, then eubetituting 

tY + 3V = 27. (3) 

2ty + y" = 16. (4) 



Whence 



2t> + l 



lew* - 6» - 27 = 0. (7) 

(8« + 9) (2» - 3) = 0. (8) 

« = f , or - I, 
and 

ar = ± 3, or ± f V^TS. 

y=±2, or±|V-~5. 

18. «♦ + y* - »• - y* = 84. (1) 

a;* + x'y' + y* = 49. (2) 

Arrange (1) aa follows : 

(a^ + y')'_2aY-(^ + y')=84. (3) 

Arrange (2) as follows : 

(2^ + y^)+x^y^^49. (4) 

Put «* + y* = w, «*y* =: v. Substituting in (3) and (4), 

n* - 2t; - t* = 84. (5) 

tt + V = 49. (6) 

Whence u = 13, or - 14, v = 36, or 63, and a; = 3, or - 2, 
etc., and y = 2, or — 3, etc. There are eight pairs of roots. 

19. *'+y + » + y = 48, (1) 
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a^ + Sxy + y' = 76. (2) 

Let X =:U + v, and y = u — v, then substituting 

u" ^v' + u = 24, (3) 

du' - v' = 76, (4) 
whence 

M + u^ 100 = 0, (5) 

and w = 4, or — ^^- ; and v = =b 2, or =b^i V2111 and a; = 6, 
or 2, or - 4i V2lTT, or - ^/i V2Tn ; and y = 2, or 6, or 
- i^ V2T1T, or - 4t V2TII. 

20. 4^:* - 10 V^ = 5« + 24. (1) 
. Arrange as follows : 

4rc» - 4a; + 1 = a; + 10 V^ + 25. (2) 
Extracting the square root of both members, 

2a;-l = V^+5, (3) 

4a; - 2 V^- 12 = 0, (4) 

(2A/5-4)(2Vi + 3)=0, (5) 
aj = 4, or f . 

21. 3a:»- — + 45=18a; + ?|^. (1) 



X 



a^ 



Freeing, dividing by 3, and arranging terms, 

a;* - 6ar^ + 15af - 18a; .- 40 = 0. (2) 

Extracting the square root of (2) to two places and expressing 
that 

(x" - 3a;)' + 6(a;» - 3a:) = 40, (3) 

which is easily solved as a quadratic, and a; = f i J V31, 
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But a better way is to extract the root so far as possible, 

x' - 6jr' 4. 15x» - 18a: - 40 [a:' - So; + 3 (1) 



23:* -3x 



- Gar* + Iba? 
2«» - 6a: + 3 



6a:» - 18a: - 40 
^7? -- 18a: + 9 



-49 

The expression lacks 49 of being a perfect square, therefore 
add 49 to both sides of the equation, and then extract the 
square root, t. e.. 



«*-6 
whence 

and 


a» + IS** _ 18a! + 9 = 49, 
«» _ Sir + 3 = ±7, 
« = f±jV3T. 


(2) 
(3) 


22. 


<^ + y = n. 


(1) 


Arrange (1) thus, 
Arrange (2) thus. 


* + y' = T. 

a^ - 9 = 2 - y. 
3 _ a; = y' - 4, 


(2) 
(3) 
(4) 


X 


-3=(2 + y)(2-y), 


(5) 


Substituting (6) in 


'-^-2+y' 
(3) 


(6) 


y + 2 

Let y -f 2 = a, then 


(7) 




a.'-9_^-^ 

/y 


(8) 
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Separating fraction into two parts, aud rearranging terms, 



a:* - - = 9 - -, (9) 



Ck>inpleting the square. 



«* - - + T-, = 9 - - + T-,- (10) 



Extracting the square root, 



Whence a; = 3, y = 2. 

(NoTB : This solution is given as an example of what rearrangement of 
terms can accomplish. The student will appreciate its value, if he will 
try to solve the example in any other way. It is not, however, a full solu- 
tion, because the example really becomes a biquadratic equation, hence x 
and y should each have four values as follows: a; = 3, or 3.584+, or 
— 3.779 +, or -2.806 +, y = 2, or - 1.848 +, or - 3.283 +, or 3.131 +.) 

23. 2rc'-a:y + 2^ = 28. (1) 

^ + 2^ + 2f = 40. (2) 

Multiplying (1) by 10 and (2) by 7, and subtracting 

13a» _ 2Axy _ 4y* = 0. (3) 

(13a; + 2y)(*_2y)=0. (4) 

a;=_||or 2y. (5) 

Substituting these values in (1) we obtain 

x=±A, or±AV29, 

y=±2, orq:^A/29. 
24 
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If (6) were not easily solved in this way, then we could 
divide (3) through by y*, 

and solve for x/y. 

24. VSa:* - 2x + 6 - V5a:« -f ac - 3 = 1, (1) 

Put 

V5a:* - 2a; + 6 = VI, 
and 

VSa:* + 2a; - 3 = V5, 

then ^ - 5 = 9 - 4a;. 
Now 

that 18, 

^I6?'Z.'2x'+ 6 + VSa:* + 2x _ 3 

VS** - 2a; + 6 - VS** + 2» _ 3 
Substituting for the denominator its value in equation (1), 



^]5x' _ 2x + 6 + V5?+Ijrr3 = 9-4*. (3) 

■^53? - 2* + 6 - W6«'+2a;_3 = 1. (1) 

Adding 

V5?32^:jr6 = 5-2x. (4) 

Squaring 

Sa* - 2a! + 6 = 25 - 20* + 4a!'. (6) 

a!* + 18a! _ 19 = 0. (6) 

(a!+19)(a!_l)=0, 

a:=l, or -19. 
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The following theorem is a very useftil one at times : If 
a/b, c/d, e/f, etc., be all equal to each other, then will each be 

equal to 

joa 4- g'C 4- r6 • • • 
pb + qd + rf"- 

25^ qy+pz ^ m + qx ^ px + ny ^j^ 

a b e ' ^ '^ 

Multiplpng both terms of the first fraction by — n, of the 
second fraction by p, and of the third fraction by q, 

^nqy^ npz + npz + pqx +pqx + qny ^ ^ ^ 
~.na-{-pb + qe 
Combining terms 

^^ = k, (3) 

^na+pb + qc 

h(^na+pb^q e) 
2pq 

Multiplying both terms of the first fraction by n, of the sec- 
ond fraction by — p, and of the third fraction by q, 

nqy + npz - npz - pqx + pqx + nqy ^ j^ 
na —pb + qc 
Combining terms 

— ^^^=)fc, (5) 



y = 



na —pb + qe' 
h{na —pb + qc) 



2nq 



Multiplying both terms of the first fraction by n, of the sec- 
ond fraction by p, and of the third fraction by — q, 

nqy + npz + npz +pqx -pqx - nqy ^ ^ .g. 

na +pb — qc *" * 
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Combining terms, 



2npz_ ^ ^^ ^^^ 



na + pb — qc 

k(na+pb — qe) 
■" 2np 

Note that the terras occur in cyclic order, therefore, in 
practice, afler the first answer b obtained, the others can be 
written by inspection. 



Such methods might be continued indefinitely, but enough 
have been given to enable the pupil to judge their value in 
comparison with the ordinary methods. 
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